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Preface 


In  this  report,  I  have  attempted  to  systematically  identify  and 
examine  the  establishment  of  advanced  degree  requirements,  the  sources 
from  which  advanced  degrees  are  obtained,  end  the  utilization  of  these 
hl-value  resources  as  these  factors  relate  to  the  Air  Force  advanced 
education  system.  Hbpefully,  this  effort  will  provide  a  framework  which 
will  enable  decision-makers  at  all  echelons  in  the  system  to  weigh  the 
consequences  of  their  actions  on  the  over-all  objectives  of  the  system. 
The  Air  Force  advanced  education  system,  as  I  have  delineated  it,  in¬ 
volves  every  organizational  level  of  the  Air  Force.  Any  attempt  to 
investigate  such  a  diffuse  and  complex  system  in  a  limited  time  is  sub¬ 
ject  to  raise  as  many  questions  as  it  provides  answers,  but  questions 
can  b@  of  value  also  if  used  as  a  basis  for  future  research.  A  selected 
bibliography  is  included  at  the  conclusion  of  the  report.  This  bibli¬ 
ography  is  provided  to  complement  the  sources  used  directly  in  the 
preparation  of  the  report  and  to  aid  future  researchers  in  their 
efforts. 

I  wish  to  acknowledge  the  co-operation  and  support  given  to  me  by 
the  many  persons  in  the  Officer  Programs  Branch  and  the  Education 
Acquirements  Board  Secretariat  at  Headquarters  United  States  Air  Force 
and  at  the  Air  Force  Institute  of  Technology,  Special  thanks  are  given 
to  Colonel  Thomas  S.  Ford,  Director  of  the  Civilian  Institutions  Pro¬ 
grams,  and  to  Lieutenant  Colonel  Steve  S.  Chag  of  the  Officer  Programs 
Branch  for  their  encouragement  and  assistance  in  this  study  and  to  my 
faculty  advisors,  Major  Kenneth  E.  Brant  and  Major  Bonald  J.  Quayle, 
for  their  support  and  suggestions  in  the  preparation  of  this  report. 
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A  debt  of  gratitude  Is  owed  my  wife,  Shirley,  for  the  raany  hours 
spent  typing  the  drafts  and  the  final  report  and  for  her  patience  and 
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Abstract 


Tue  report  systematizes  graduate  education  in  the  United  States 
Air  Force  and  examines  all  elements  of  the  system  as  they  relate  to  the 
system  objectives.  It  covers  the  establishment  of  advanced  degree 
requirements,  the  sources  of  graduate  degrees,  and  the  utilisation  of 
advanced  degrees.  The  report  contains  the  annual  production  of  advanced 
degrees  by  sources  with  emphasis  on  gains  and  losses  during  fiscal  year 
1969.  The  factors  vhlch  affect  the  retention  of  officers  mtfa  advanced 
degrees  are  exaulned.  A  proposed  advanced  education  model  Is  presented 
which  will  incorporate  all  sources  into  the  system. 
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THE 

AIR  FORCE  ADVANCED  EDUCATION 
SYSTEM 

I»  Introduction 

In  order  to  perform  its  mission,  the  United  States  Air  Force  must 
possess  a  highly  competent  corps  of  officers.  The  need  for  officers 
with  advanced  academic  degrees  exists  in  all  areas  of  the  Air  Force. 
rhlS  need  can  attributed  to  many  factors.  Among  these  factors  are 
the  rapid  technological  advances  in  weapon  system  design  and  operation 
and  the  need  for  Air  Force  management  to  keep  pace  with  the  scientific 
and  technical  changes. 

Problem 

To  provide  the  necessary  expertise  and  to  allow  for  full  develop¬ 
ment  of  individual  potential  requires  an  advanced  education  system 
which  effectively  utilizes  its  allocation  of  resources.  The  problem 
addressed  in  this  research  report  is  to  establish  a  framework  from 
which  decision-makers  at  all  levels  in  the  system  can  assess  the  impact 
of  their  decisions  upon  the  fulfillment  of  the  system's  objectives.  To 
provide  this  framework  requires  a  systematic  examination  of  the  advanced 
education  system  including  its  objectives,  requirements,  sources,  and 
resources. 

Scope 

This  thesis  is  concerned  with  advanced  degree  requirements  for 

...» 
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■?f  line  officers,  excluding  general  officers  and  officers  assigned  to  the 

€t 

Judge  Advocate  General.  Unless  otherwise  indicated,  all  data  relates 
to  this  group  of  officers.  Although  the  Professional  Military  Educa¬ 
tion  programs  of  the  Air  Force  are  an  important  part  of  an  individual 
officer's  career  development  plan#  this  report  is  limited  to  the 
advanced  education  attained  through  graduate  degree  programs  loading  to 
a  master's  degree  or  a  doctoral  degree.  This  research  effort  is  an  in- 
depth  analysis  of  the  Air  Force  advanced  education  system;  but  duo  to 
time  limitations,  many  problem  areas  that  are  exposed  by  the  report  axe 
left  for  future  research. 


Graduate  Education  at  the  National  Level 

ftrior  to  an  examination  of  the  Air  Force  advanced  education  sys¬ 
tem,  it  is  important  to  place  this  system  in  proper  perspective  by 
looking  at  advanced  education  at  the  National  level. 

National  Objectives.  Former  President  of  the  United  States 
Lyndon  B.  Johnson  stated  the  National  objectives  of  education  in  a 
report  to  the  Congress  (Ref  31tXIV-XIX).  He  statedi 

A  fundamental  objective  of  this  Nation  is  to  assure 
all  Americans  full  and  fair  opportunity  to  develop  and 
apply  their  maximum  productive  and  earning  potential. 

Education  must  provide,  as  a  basic  part  of  its  human 
development  responsibility,  the  preparation  needed  for 
effective  participation  in  our  economic  life. 

We  must  provide  increased  opportunity  for  education  at 
the  postgraduate  level.  The  increasing  complexity  of  many 
technical  and  managerial  occupations  makes  education  beyond 
college  essential.  Moreover,  to  foster  the  leadership 
resources  of  the  Nation,  we  must  augment  the  supply  of  qual¬ 
ified  teachers  and  stimulate  the  creative  talent  of  our  man¬ 
agers,  scientists,  engineers,  educators,  and  other  strategic 
professional  personnel. 

As  the  Nation's  largest  single  employer  of  manpower, 
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the  Fodoral  Govomnont  ohould  cot  on  cxarapio  of  offootlvo 

manpower  dovolopmont  and  utilization. 

In  19^3  Fodoral  aid  to  higher  education  amounted  to  y4.4  billion. 
Prosidont  Nixon's  Budget  for  1970  provides  over  $5  billion  far  higher 
education  (Ref  34 1666-667). 

Educational  objectives  of  the  Department  of  Defense  are  designed 
to  assist  an  individual  toward  1 

1.  More  effective  job  performance. 

2.  Personal  development. 

3.  Continuing  former  educational  pursuits  while  in  the  service. 

4.  Preparation  for  continuation  of  education  after  armed  forces 
duty  is  completed. 

5.  Increasing  his  value  in  the  National  manpower  pool  (Ref  7»1,2). 

1/1  thin  the  Department  of  Defense,  the  primary  responsibility  for 

education  and  training  rests  with  the  Assistant  Secretary  of  Defense 
for  Manpower.  Other  assistant  secretaries  have  customarily  assumed 
responsibility  for  specific  programs  within  their  area  of  interest 
provided  coordination  is  maintained  with  the  Assistant  Secretary  of 
Defense  for  Manpower  (Ref  23136-37), 

The  Joint  Chief e  of  Staff  have  established  a  broad  policy  for 
identification  and  review  of  advanced  degree  requirements.  Each  ser¬ 
vice  is  given  the  responsibility  of  determining  its  own  requirements 
In  the  various  acadomic  areas  (Rof  23*50-51). 

National  Production.  Thero  has  been  a  large  increase  in  earned 
degrees  during  the  past  ten  years  in  the  United  States.  Master's 
degrees  and  doctor's  degrees  have  increased  by  over  100  percent.  The 
past  rate  of  growth  is  expected  to  continue  during  the  next  ten  years. 
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3oc  Appendix  A  for  the  past  and  projected  production  of  advanced  dogreoe 
in  the  United  States.  These  figures  are  shown  graphically  in  Fig.  1. 

The  Department  of  Health,  Education,  and  Wolf  are  in  arriving  at  pro¬ 
jections  for  the  seventies  assumed  the  relationship  between  collego-ago 
population  and  degrees  granted  that  existed  in  the  past  would  continuo. 
The  trend  for  more  baccalaureate  holders  to  pursue  an  advanced  degree 
is  expected  to  continue  (Ref  66:25-31). 

Master’s  degrees  earned  in  the  natural  sciences  are  expected  to 
rise  to  one-third  of  all  masters  awarded  in  1977-1978.  The  current 
percentage  is  one-fourth.  Doctorates  earned  in  the  natural  sciences 
are  predicted  to  rise  from  50  percent  to  55  percent  of  all  doctor's 
degrees  earned.  Percentages  of  degrees  earned  by  women  are  predicted 
to  remain  at  current  levels  of  percent  of  the  master's  degrees  and 
12  percent  of  the  doctor's  degrees  (Ref  66:26-27), 

Mr  Force  Advanced  Education  System 

The  advanced  education  system  of  the  Air  Force  involves  the  inter¬ 
actions  of  many  organizations  operating  at  all  levels  of  the  Air  Force. 

A  graphical  model  of  the  system  is  contained  in  Fig.  2,  The  vorbal 
model  will  be  brief  by  design  since  the  purpose  of  this  chapter  is  to 
delimit  the  system,  to  identify  the  major  components,  and  to  delineate 
the  objectives  of  the  system. 

Prosont  Air  Force  advanced  degree  needs  are  identified  by  specific 
manning  document  positions  to  Headquarters  United  States  Air  Forco 
0*1.  USAF ),  In  the  validation  process,  a  forecast  is  made  of  future 
needs.  From  the  inventory  of  Air  Force  officers  with  advanced  degrees, 
assignments  are  made  by  the  Military  Personnel  Center  to  satisfy  posl- 
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tlor.  ncod3.  Tho  Officer  Programs  Branch  at  Hq.  USA?  identifies  educa¬ 
tional  requirements  based  on  present  deficiencies  and  future  needs, 

These  requirements  are  the  basis  for  development  of  programs  to  meet 
the  system  objectives,  Implementation  of  Air  Force  programs  is  the 
prime  responsibility  of  the  Air  Force  Institute  of  Technology.  Other 
sources  for  advanced  degrees  Include  Education  Services,  Officer 
Training  School,  and  the  Reserve  Officer  Training  Corps  Educational 
Delay  program.  Retention  of  highly  educated  officers  is  of  special 
interest  since  educational  requirements  are  directly  related  to  the 
ability  of  the  Air  Force  to  keep  officers  Kith  advanced  degrees  for  a 
full  career. 

Objectives 

The  objectives  of  the  Air  Force  advanced  education  system  are  two¬ 
fold.  Simply  stated  they  are: 

1.  To  identify  and  to  satisfy  specific  Air  Force  needs  for 
officers  possessing  advanced  degrees. 

2.  To  provide  an  integral  part  of  an  officer’s  career  develop¬ 
ment  plan. 

The  Air  Force  recognizes  the  need  for  maintenance  of  a  high  level 
of  competence  by  Air  Force  officers.  This  requirement  was  responsible 
for  the  establishment  of  a  baccalaureate  degree  as  a  mini  nun  oducational 
prerequisite  for  commissioning  of  now  officers.  The  necessity  for  a 
highly  compotont  corps  of  officers  is  attributed  to  rapid  advances  in 
human  laiowlodge  and  an  increasingly  complex  operational  environment. 

It  is  recognised  that  some  duty  positions  require  the  incumbent  to 
possess  a  level  of  formal  education  at  the  master's  or  doctorate  degree 


7 


. . . . .  ,„.WI.UJ|  |„B.  _ _ _  - .  „  ,  ,  „ .  ,  . . . . .  ,  . . - 

G3A/3M/70-19 

«*•  level  (Ref  15s l). 

<A> 

Air  Force  Manual  36-23  has  as  its  central  theme  the  essentiality 
of  individual  officer  career  development  toward  attaining  maximum 
effectiveness  in  performance  of  current  and  future  .Air  Force  missions. 
Thoro  are  eight  formal  programs  that  make  up  the  total  officer  career 
development  plan.  These  programs  developed  by  Hq.  ’J3AF  are  Accessions, 
Skill  Training,  Professional  Military  Education,  Advanced  Degree,  Force- 
Distribution  and  Retraining,  Rated  Force,  Promotions,  and  the  Total 
Force  and  Financial  programs.  To  attain  maximum  effectiveness,  the  Air 
.  Force  lias  assumed  the  obligation  of  developing  and  exploiting  fully 

oach  officer's  intellectual  potential  and  personal  qualities  (Ref  6:1.1- 
1«3)«  It  is  Air  Force  policy  that  career  officers  will  be  given  prior¬ 
ity  in  developing  their  potential  (Ref  lOtl). 

Explanation  of  Terms 

Gareer  Development.  The  officer  career  development  program 
directive  defines  career  development  as: 

The  orderly  growth  and  improvement  of  each  officer's 
potential  to  meet  professional  and  personal  career  objec¬ 
tives.  This  is  accomplished  by  integrating  his  capabili¬ 
ties,  needs,  interests,  and  aptitudes  into  a  planned, 
systematic  program  of  training  and  development  that  is 
geared  to  meet  Air  Force  requirements  (Ref  10:2). 

Doctor's  Degree,  The  highest  academic  degree  conferred  for  study 

at  the  graduato  level  is  the  doctor's  degree  (Ref  35:160),  This  degree 

normally  requires  at  least  three  years  of  graduate  study.  There  are 

two  typos  of  doctor's  degrees,  the  practitioner  or  professional  and 

tho  research.  Practitioner  or  professional  degrees  are  granted  in 

medicine,  dental,  veterinary,  and  pharmacy.  These  degrees  do  not 

involve  original  research  and  are  classified  as  first  professional 
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degrees  by  tho  United  States  Office  of  Education.  Research  doctoral 
decrees  usually  require  a  dissertation  which  is  designed  to  contribute 
to  the  existing  state  of  tho  art.  The  Doctor  of  Education  Degree  is 
sometimes  considered  to  bo  a  professional  degree,  but  it  does  require 
a  dissertation,  I- o search  doctoral  degrees  conferred  by  ten  or  more 
institutions  in  tho  United  States  include  the  Doctor  of  Philosophy, 
Doctor  of  Jurisprudence,  and  Doctor  'of  Business  Administration 
(Hof  32:26-23). 

Tho  doctor's  degree  was  first  conferred  in  the  middle  of  the 
twelfth  century.  It  was  first  used  by  faculties  of  theology,  law,  and 
medicine  1  but  during  the  nineteenth  century,  the  Doctor  of  Philosophy 
had  become  the  highest  degree  for  all  academic  scholarship  in  German 
universities  (Ref  71:165-166).  The  Doctor  of  Philosophy  was  first 
conferred  in  the  United  States  at  Yale  University  in  1861  to  three  men 
(Hof  32:27). 

Graduate  Study.  Graduate  study  is  formal  study  beyond  the  bacca¬ 
laureate  or  first  professional  level.  Graduate  study  is  usually  pursued 
for  the  purpose  of  obtaining  an  advanced  degree.  It  is  also  known  as 
postgraduate  study  (Rof  35*531-532). 

Line  Officer,  An  officer  engaged  in  operational  duties  is  referred 
to  as  a  line  officer  (Ref  37*301). 

i 'aster's  Degree.  The  master's  degree  is  an  academic  degree  granted 
for  completion  of  a  graduate  level  course  of  study.  The  master's  degree 

.t 

ranks  above  tho  bachelor's  degree  and  below  tho  doctor's  degree 
(Hof  35: 160).  It  is  given  for  a  wide  range  of  work  which  varies  from 
one  year  to  as  much  as  three  years.  Standards  vary  between  institutions 
and  sometimes  within  a  single  department.  In  many  fields,  the  master's 
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degree  is  a  terminal  degree;  while  in  other  fields,  it  is  gained  in  the 
course  of  obtaining  a  doctoral  do "roe  (hef  24:136). 

The  raster's  decree  orlsinatod  in  the  Kiddle  Aces  and  ranlxd  alone 
vrith  the  doctor's  decree.  It  was  the  hi  eldest  decree  cranted  in  Ireland 
until  after  '/or Id  ’.I'ar  I  (Pef  71:166).  The  present  fom  of  the  renter's 
decree  was  initiated  by  Harvard  University  in  1269.  ibrior  to  that  tiro, 
the  raster's  degree  was  conferred  alnost  automatic ally  on  baccalaureate 
graduates  who  were  engaged  in  literary  or  professional  pursuits 
(lief  32:25-26). 

Professional  Military  Education.  Professional  Illlitary  Education 
prepares  officers  for  higher  counand  and  staff  responsibilities.  This 
education  deals  with  the  theoretical  and  applied  knowledge  of  tne  'pro¬ 
fession  of  ams  (pef  17:1). 
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II.  Advanced  Degree  Requirements 

There  have  been  five  distinct  periods  in  the  history  of  Air  Force 
advanced  degree  requirements.  The  present  system  with  its  Education 
Requirements  3oard  and  career  area  panels  relies  heavily  on  the  quarter¬ 
ly  position  surveys,  A  key  factor  in  the  reporting  of  advanced  degree 
requirements  is  the  identification  of  academic  qualifications  required 
by  the  positions. 

Fast  Systems 

«•.  M  m, 

Trior1  to  1959«  Since  the  Air  Force  first  became  a  separate  ser¬ 
vice,  educational  requirements  have  been  the  concern  of  many  working 
groups  and  committees,  A  detailed  history  of  this  early  development  is 
contained  in  a  research  paper  by  A.  T.  Reid  (Ref  64 j  3-18).  Although 
there  was  discontinuity  in  those  early  efforts,  much  of  the  basic 
research  and  organisational  structuring  was  accomplished.  It  is  signif¬ 
icant  to  note  that  requirements  were  stated  as  percentages  of  Air  Force 
Specialty  Code  authorizations  since  this  methodology  wa3  to  bo  carried 
over  to  later  systems, 

1959~1965.  In  1959  the  first  Education  Requirements  Board  was 
on  tab  Unhod  at  iloadquartorn  Air  University,  The  uoard  was  chaired  by 
a  general  officer  and  membership  consisted  of  eight  officers  represent¬ 
ing  the  Air  Force  Academy,  Hq,  ’JSAF,  and  the  major  air  commands.  The 
Board  was  assisted  by  a  permanent  secretariat  and  13  panels  of  officers. 
The  panels  were  charged  with  the  specific  responsibility  of  determining 
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advanced  degree  requirements  in  terms  of  percentages  for  each  Air  Forco 
Specialty  Code  by  lovol  of  degree  and  academic  specialty.  This  first 
Education  Requirements  Board  was  discontinued  in  1965.  Reasons  for  its 
failure  to  survive  wore  attributed  to  tho  belief  by  the  commands  that 
the  Board  was  an  Air  University  board  and  that  the  advanced  degree 
requirements  as  determined  by  the  Board  were  unrealistic  (Ref  5^)« 

In  fiscal  year  1962,  the  stated  requirements  for  advanced  degrees 
wero  14, 069  (Ref  22:2-3).  Fiscal  year  1963  needs  were  approximately 
17*290.  A  breakdown  by  academic  areas  of  the  1963  requirements  is 
shown  in  Table  I,  Requirements  for  advanced  degrees  that  were  estab¬ 
lished  by  the  original  Education  Requirements  Board  have  no  value  for 
present  statistical  analysis  due  to  the  changes  in  methodology  employed 
in  computing  the  requirements.  It  will  be  shown  later  in  this  report 
that  these  requirements  are  considerably  larger  than  later  requirements 
that  were  determined  by  position  surveys. 

19o5-1967.  With  the  elimination  of  the  Education  Requirements 
Board  in  1965,  responsibility  for  determining  advanced  degree  needs  was 
assumed  by  the  Education  Plans  Branch,  Plans  and  Analysis  Division, 
Directorate  of  Personnel  Planning  at  Hq,  USAF.  The  basis  for  the  grad¬ 
uate  degree  requirements  during  the  years  1965  through  1967  was  the 
annual  position  survey  of  all  officer  manning  document  positions.  The 
initial  survey  for  fiscal  year  19o5  resulted  in  a  total  requirement  for 
11,350- advancod  dogreeo.  In  fiscal  year  1966,  commands  were  instructed 
by  Hq.  USAF  to  report  only  those  requirements  which  were  considered  to 
be  vitally  essential  (Ref  5^)»  As  a  result  of  the  more  restrictive 
instructions,  the  advanced  degree  requirements  established  by  that  sur¬ 
vey  were  7,763  (Ref  23:53). 
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Table  I 

Advanced  Decree  Requirements 

1963 


Area  of  Study 

Masters 

Doctors 

Science/Enginesring 

Physical/Biology  Sciences 

2340 

260 

Engineering 

4550 

260 

Mathematics 

130 

* 

Bus ,  Admin, /Management 

7540 

130 

Social  Sciences 

910 

130 

Human,  /Art  /Education 

910 

130 

Total  (approximate) 

I638O 

910 

*  Less  than  ,1# 


(Proa  Ref  56:85-39) 


4l 

Table  II 

Advanced  Degree  Kequirements 


As  of  30  June  1968 


Area  of  Study 

Masters 

Doctors 

Interarea  Specialization 

203 

11 

Admin, ,  Management 

4,564 

7? 

Arts,  ’Human,,  Educ , 

419 

70 

Biology,  Agri,  Science 

22 

11 

Engineering 

3,624 

294 

Mathematics 

243 

53 

Physical  Science 

1,273 

249 

Social  Science 

476 

115 

Total 

10,834 

830 

(From  lief  28) 

As  of  30  June  1969 

Area  of  Study 

Masters  Doctors 

Interarea  Specialization 
Admin. ,  Management 

Arts,  Human. ,  Educ, 

Biology,  Agri.  Science 
Engineering 

Mathematics 

Physical  Science 

Social  Science 

205 

4,577  79 

391  65 

20  11 

3,635  316 

235  68 

2,179  294 

467  132 

Total 

11,709  99 6 

(From  P.ef  29) 
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I9^7~19o9«  Tho  major  chango  that  occurred  in  tho  system  during 
the  period  fron  lye?  to  1969  was  tho  not  hod  by  which  commands  reported 
oncir  advanced  degree  requirements,  Tho  annual  curvoy  was  replaced  by 
a  x'oviow  of  positions,  by  career  field,  on  a  two  year  cycle.  The 
schedule  of  position  reviews  is  contained  in  Appendix  3,  Position  sur¬ 
vey  reports  were  due  at  tho  Military  Personnel  Genter  on  the  last  day 
of  tine  quarter  being  reviewed.  Consolidated  reports  were  forwarded  to 
the  director  of  Personnel  Planning  at  Hq.  USAF  for  validation  and  use 
in  the  development  of  advanced  degree  programs  for  the  Air  Force  Insti¬ 
tute  of  Technology  (Ref  15il-3)»  Graduate  degree  requirements  as  of 
30  June  1963  were  11,714  (Ref  28),  As  of  30  June  1969,  the  advanced 
degree  requirements  were  12,705  (Ref  29),  See  Table  II  for  requirements 
by  academic  area  of  study  and  degree  level. 

Present  System 

An  Air  Force  Education  Requirements  3oard  was  established  in  1969. 
The  Board  has  the  responsibility  for  identifying  the  advanced  degree 
needs  of  the  Air  Force  and  providing  for  the  full  career  development  of 
tho  Air  Force  officer.  The  3oard  is  composed  of  the  Director  of  Person¬ 
nel  Planning  as  chairman  and  at  least  eight  members  appointed  by  the 
Chief  of  Staff,  A  panel  of  specialists  from  each  career  area  meets 
once  every  two  years.  During  the  panel  meeting,  they  validate  current 
needs  based  on  tho  position  review  of  their  career  utilisation  field 
and  make  a  five  year  projection  of  advanced  degree  needs.  The  panel 
meetings  arc  hold  in  the  quarter  following  the  position  surveys 
(Ref  1? :  1-2),  It  is  expected  that  each  panel  will  meet  for  approxi¬ 
mately  two  weeks.  The  Zducation  Requirements  Board  is  to  meet  five 
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times  a  year  for  one  day  each  time.  Pour  of  the  meetings  will  be  to 

review  panel  reports  and  one  meeting  to  review  future  oriented  concepts 
(Kef  54). 

The  comptroller  career  field  panel  is  the  only  ono  that  has  not 
and  submitted  a  report  to  the  Board  under  the  new  system,  sosultc 
indicate  few  djangeo  made  in  the  requirements  established  by  the  major 
air  commands,  ?ho  five  year  forecast  of  needs  was  essentially  the  same 
as  present  requirements.  The  panel  felt  that  the  requirements  for 
advanced  degrees  would  increase  but  that  those  increases  would  be 
counterbalanced  by  reductions  in  manpower  (itef  49). 

A  permanent  staff  administers  the  Air  Force  Education  /.eouirements 
Board  affairs.  This  staff  is  primarily  responsible  for  providin'** 
guidance  and  assistance  to  the  Board  and  to  the  panels  and  to  monitor 
the  position  surveys.  A  systems  analyst  position  was  originally  author¬ 
ized  on  the  permanent  staff.  This  position  would  have  been  responsible 
for  application  of  analytical  techniques  in  determining  requirements, 
forecasting  future  requirements,  and  maximum  quantification  of  the 
system  (Ref  l?«2-3).  This  position  represented  the  most  significant 
difference  between  the  earlier  Education  Requirements  Board  ana  the 
present  Board.  It  is  not  authorized  under  the  present  manning.  The 
permanent  staff  is  presently  authorized  two  military  and  two  civilians. 
Ono  of  the  civilian  positions  is  a  secretarial  position,  and  the  incum¬ 
bent  of  the  other  civil  service  position  is  primarily  engaged  in  duties 
related  to  the  Professional  Military  Education  programs. 

Position  Evaluation 


The  position  evaluations  conducted  by  the  major  air  commands  are 
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the  basic  determinant  of  advanced  degree  requirements.  Results  of 
those  evaluations  are  transmitted  to  Hq.  USAF  on  standard  80-column 
data  automation  cards.  Justification  for  establishment  of  an  advanced 
degree  requirement  is  contained  in  column  80  (Ref  4*7«13)»  The  number 
punched  into  this  space  matches  a  decision  criterion  contained  in 
Appendix  J. 

Within  Air  Force  Regulation  53-7  is  contained  the  following  guid¬ 
ance  for  position  evaluation* 


Fany  intangible  factors,  some  largely  subjective,  will 
influence  the  commander's  decision  that  incumbents  in  specif¬ 
ic  positions  must  have  advanced  degrees.  However,  to  assure 
that  the  Air  Force  obtains  the  necessary  competence  with  its 
available  personnel  and  funds,  his  decision  should  be  as  ob¬ 
jective  as  possible. 

The  HAF  ?207  report  identifies  authorized  manning- 
document  positions  that  clearly  need  an  increased  competence 
normally  obtainable  only  by  an  officer  educated  at  the  mas¬ 
ters  or  doctoral  degree  level. 

Examine  each  position  within  the  framework  of  the  mis¬ 
sion,  organisation,  functions,  and  responsibilities  of  the 
activity  to  which  it  is  assigned.  Use  considered,  judgement 
ir.  each  instance  to  determine  the  level  of  education  incum¬ 
bent  will  need  to  meet  the  professional  and  technical  stand¬ 
ards  established  by  the  activity.  If  several  officer  posi¬ 
tions  of  similar  grade  and  AFSC  are  authorized,  all  may  not 
require  the  same  degree  level  or  academic  specialty.  A 
mixture  of  educational  levels  and  specialty  training  nay  be 
required  (Ref  15*1-2), 

Air  University  has  supplemented  the  Air  Force  directive  (Ref  14). 
That  command  has  directed  that  all  authorized  officer  positions  will  b© 
reviewed  annually,  Facn  now  doctorate  requirement  must  bo  documented 
on  a  modified  Air  Force  form,  and  the  concise  job  description  contained 
on  that  form  is  used  by  an  Air  University  working  group  to  validate  the 
requirement,  Tach  .Ur  University  activity  has  been  directed  to  appoint 
a  monitor  for  the  advanced  degree  requirements  program. 
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I&cntlf lection  by  Academic  Specialty 

The  academic  qualifications  of  an  officer  are  contained  in  a  four 
digit  code.  The  four  dibits  denote  the: 

1.  Area  of  study. 

2.  Kajor  acadcnlc  field. 

3.  Specialization. 

4.  Subspecialization. 

The  areas  of  study  are  nine  groupings  of  closoly  related  fields 
plus  an  interarea  specialization  which  contains  academic  specializa¬ 
tions  related  to  two  or  more  of  the  General  areas  of  study.  Subdivision 
of  the  area  of  study  is  by  major  academic  field.  This  Indicates  comple¬ 
tion  of  at  least  IB  semester  hours  in  the  particular  major  academic 
field.  Specialization  is  a  subdivision  of  the  major  academic  field  and 
is  awarded  for  completion  of  three  related  courses.  Propulsion  is  an 
example  of  specialization  in  the  major  academic  field  of  aeronautical 
engineering.  Usually  specialization  is  the  closest  identifier  of  aca¬ 
demic  achievement!  however,  the  fourth  digit  of  the  code  say  be  used  tc 
denote  a  group  of  courses  or  on-the-job  experiences  which  relate  so  a 
specialization  (Pef  5:1-2).  Areas  of-  study,  major  academic  fields,  and 
associated  codes  are  shown  in  Table  HI.  The  medical  and  law  areas  of 
study  are  omitted  since  these  areas  are  cot  of  interest  ir.  this  report. 
The  complete  listing  of  specialisations  and  subspccializatloas  in  con¬ 
tained,  in  ATM  300-4  (Uef  3). 

Academic  qualifications  necessary  far  those  positions  requiring 
a  master's  degree  or  doctor's  degree  are  transmitted  to  Hq.  USA?  by  the 
major  air  commands  through  use  of  the  first  three  digits  of  the  academic 
oode  (Uef  4:7.13). 
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Table  III 

Air  Pores  Areas  of  Study 
and  iiajor  Academic  Fields 


/urea  of  Study  Code 

Intcrarea  Specialisations  0 

Administration,  ilanageacnt, 

and  Military  Science  1 

A 

3 

Arts,  Humanities,  and  Education  2 

A 

3 

U 

2 

2 

? 

r* 

c 

a 

Biological  and  Agricultural 
Sciences  3 

A 

3 

Engineering  ^ 

A 

3 


iiajor  Academic  Fields 

Business  Administration  and/or 
Management 

Military  Science 

Chaplaincy  and  Pastoral  Care 
Education 

Fine  and  Applied  Arts 
Foreign  languages 
:3uaanities 

Language  and  Communicative  Arts 

Philosophy 

Religion 

Biology 

Agriculture 

Aeronautical 

Aerospace  "• 

Agricultural 
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Table  III — Continued 


Architectural 


Astronautical 


Ceramic 


Chemical 


Civil 


Electrical 


Engineering  General 


Engineering  Sciencoc 
Industrial 


Mechanical 


Metallurgical 


'  0 


Mining  and  Petroleum 


Naval  Architecture 


Mathematics 


Nuclear 


Safety 


Space  Physics 
Systems 


Textile 


Algebra 

Analysis  and  ?ur.ctional 
Analysis 

Geometry 

Logic  and  Foundations 
Mathematic s  of  Me source  Use 


Number  Theory 
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-CiO.ICCS 


Social  Sciences 


Tabic  III — Continued 

G  lluncrical  Iksthods  and 

Confutations 

K  Probability 

1  Statistics 

j  Topology 

3 

A  Astronoay 

3  Cartographic  Sciences 

C  Chcalstxy 

D  Sarth  Sciences 

2  Hydrosphoric  Sclencos 

P  i'otoorology 

G  Photographic  Sciences 

3  Physics 

9 

A  Anthropology 

3  3conorJ.cs 

G  Geography 

D  History 

3  Political  Science 

?  Psychology 

G  Public  Administration 

H  Sociology 

(Proa  Hof  3i22. 107-22.140) 
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In  addition  to  its  use  in  matching  requirements  and  resources  by 
the  Air  Force  Military  Itersonnol  Contor,  the  academic  code  serves 
another  inport  ant  function*  The  academic  code  is  used  by  the  Air  Force 
Transcript  depository  to  identify  to  the  Air  Force  Institute  of  technol¬ 
ogy  3 election  Jo arc.  thoso  officers  academically  qualified  for  specific 
advanced  degree  program  (Ref  53)*  An  individual's  academic  code  con¬ 
tained  in  his  Uniform  Officer  Record  and  the  code  assigned  by  the 
Transcript  Repository  do  not  necessarily  agree.  Codes  contained  in  the 
Uniform  Officer  Record  are  assigned  by  the  individual's  local  personnel 
office.  The  code  maintained  by  the  Transcript  Repository  is  assigned 
to  the  individual  by  repository  personnel  when  transcripts  arc  received. 
The  Uniform  Officer  Record  contains  information  for  two  levels  of  aca¬ 
demic  achievement.  If,  for  example,  an  officer  has  a  bachelor's  degree 
and  a  master's  degree,  the  Record  will  contain  an  academic  code  for 
each  level.  Fig.  3  is  an  example  of  the  Unifora  Officer  Record  academic 
information  in  coded  fora  and  in  clear  text.  The  ability  of  the  Uniform 
Officer  Record  to  reliably  reflect  the  academic  qualifications  of  an 
officer  is  questionable.  In  a  random  sample  of  100  officers  with 
master's  degrees,  the  Uniform  Officer  Record  academic  codes  differed 
from  the  Transcript  Repository  codes  in  26  instances.  Areas  of  study 
and  major  academic  fields  were  compared,  while  differences  in  speciali¬ 
zations  and  subspecializations  were  ignored.  If  the  Transcript  Reposi¬ 
tory  codes  are  assumed  to  be  accurate,  then- a  0.95  cor.ridonco  interval 
for  the  actual  proportion  of  incorrect  academic  codes  contained  in  tho 
Uniform  Officer  Records  is  13.4  percent  to  33*^  percent.  The  conputa- 
tlon  of  the  confidence  interval  is  contained  in  Appendix  3. 

The  academic  codes  of  22  officers  were  obtained  from  a  Military 
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Accodca  j'ora 

45l64l23)3  OMA.:  JUS  3 


333 

ACAD-2TJ0-L2V3L  **3ACH 

v**tvx 

LiM 

1':<-:CJST-ACAD-IBV2L  **7)3 

23D 

KICit-ACAD-SXJC  **SYST2;*S  SUIUSSHIItG 

" 

;-3;t:d-aga3-23uc-lvl-he;h  **2ESI3skt  mss 

'»nn 

HIGiMDaa-SCHOOL  **  AFIT  SB 

EBH 

2:iD-KIGH-3DUG-LSV2L  **3A2H 

33J 

2W3-HKH-A3AD-SESC  **ASTHQiiAOTICAL  3NGXKBBBIUG 

23X 

:i?rH3-ACAD-2DUC-LYL-2:0  **m  SVC 

33L 

2ND- HIGiJ-aDUC -SCHOOL  **U3A?A  COLO 

Coded  ?ora 

4ol64l23j3  OHKAN  !IIIS  3 


232 

**4 

33C 

**70 

S3D 

**4tYY 

232 

**a 

as? 

**  A?ZT  S3 

* 

33i; 

SBJ 

#*J£ 

**42YY 

B3SC 

**A 

231* 

**'JSA?A  COLO 

■  ■  

?i3ure  3  Bxanple  of  Unifom  Officer  Record  Education  lata 
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Fersonnol  Center  doctor  of  U3AF  Officers  (Ref  30).  All  22  officers 
were  Graduates  of  the  Air  Force  Institute  of  Technology  School  of 
.Engineering,  Graduate  Systems  Analysis  program.  The  21  month  master's 
degree  program  completed  ’ey  these  officers  was  essentially  the  same. 
Coursework  consisted  of  approximately  24  hour's  of  mathematics  and  sta¬ 
tistics,  12  hours  of  economic  analysis,  10  hours  of  operations  research, 
7  hours  of  management,  a  formal  thesis,  and  15  hours  of  electives  from 
the  above  areas.  Eight  of  the  officers  were  assigned  the  first  code 
from  Table  IV.  Two  officers  had  code  number  two,  and  six  officers  had 
codes  corresponding  to  number  three  from  Table  IV.  Of  the  remaining 
officers,  three  were  systems  engineering,  two  in  mathematics,  and  one 
in  pnysics.  Five  of  the  graduates  wore  not  shown  as  having  a  master's 
degree. 

The  Uniform  Officer  Record  academic  codes  of  17  officers  currently 
enrolled  in  the  Graduate  Systems  Analysis  program  were  obtained.  Thir¬ 
teen  of  the  officers  were  shown  to  bo  enrolled  in  a  graduate  systems 
engineering  program  (Code  four,  Table  IV).  Four  of  the  students  had 
codes  that  matched  code  number  three. 

Systems  analysis  was  assigned  the  third  code  from  Table  IV  until 
recently  by  the  Transcript  Repository.  As  a  result  of  discussions  with 
this  author,  the  Repository  is  now  coding  systems  analysis  under  the 
intorarea  specialisation  area  of  study  with  a  systems  analysis  special¬ 
isation  (Code  one,  Table  IV). 

4‘ji  academic  field  closely  related  to  systems  analysis  is  operations 
research.  There  are  six  possible  codes  for  operations  research  involv¬ 
ing  *ave  different  aro*.s  of  study.  To  summarise,  operations  research 
was  coded  in  the  following  ways: 
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fable  IV 


Academic  Sod oz  and  Qualifications  Assigned  to 
Systonn  Analysis  Graduates  and  Students 

l.c.  1  Coda  -  01  JY 

Area  of  study  -  Intcrarea  specialization. 

Major  acaderdc  fiold  -  No  further  breakdown. 
Specialisation  -  Systems  analysis. 

Su’aopec  lallsatlon  -  Mo  further  breakdown. 

No.  2  Coda  -  1AYY 

/urea  of  study  -  Justness  adni nistration/nanaoenent/ 
military  science. 

i  la  jar  academic  field  -  Management. 

Specialization  -  No  further  breakdown. 

Subs  socialization  -  No  further  breakdown. 

jo.  3  lode  -  1AHG 

Area  of  study  -  Duainess  administration/ management/ 
military  science. 

Major  academic  field  -  Management. 

Specialization  -  Logistics  management, 
oubspoc  tali nation  -  Systems  analysis. 

No.  4  lode  -  4TYY 

Area  of  study  -  dngineoring. 

Major  academic  fiold  -  Systems  engineering. 
Specialization  -  No  further  breakdown. 

Subspce initiation  -  No  further  breakdown. 
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1*  A  specialisation  of  systems  engineering. 

2.  A  specialisation  of  mathematics  of  resource  use* 

3*  A  specialization  of  the  interarea  specialization  area  of  study. 

4*  A  subspeoialization  of  the  industrial  management  specialization 
in  the  management  academic  field. 

5.  A  subspecialization  of  operational  analysis  specialization  in 
the  major  academic  x'iold  of  industrial  engineering. 

6.  A  subepocialicatlon  of  physics  (fief  8*22.4-22. 106). 

To  illustrate  how  it  is  possible  for  two  officers  with  identical 
degrees  to  have  different  academic  codes  reflected  on  their  Uniform 
Officer  Becoxds,  the  data  processing  academic  field  is  examined.  Elec¬ 
tronic  data  processing  is  defined  by  AFM  300-4  as  "a  study  of  the  method 
of  obtaining  information  from  a  mass  of  numerical  and  alphabetic  data 
by  means  of  processing  the  data  through  electronaagnetic  computer 
devices"  (fief  8*22.31).  The  manual  similarly  defines  automated  data 
processing  systems  as  "a  study  of  the  methods  of  obtaining  meaningful 
Information  from  a  mass  of  numerical  or  alphabetic  data,  by  means  of 
processing  the  data  through  electronic  computers  and  mechanical  devices" 

(Bsf  8*22.10).  Other  topical  titles  with  related  definitions  in  the 
manual  include* 

1.  Electronic  computation. 

2.  Applications  of  data  processing. 

3*  Computer  theory. 

4.  Data  processing. 

5«  Data  processing  in  operations  research. 

6,  Digital  computers,  coding,  and  programming. 

7*  Digital  computer,  logic,  and  design. 
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S.  Digital  data  systems  (Bef  8«22.4-22,106). 

The  academic  codes  ware  different  for  each  of  the  titles  resulting  in 
13  possible  codes.  The  areas  of  study  included  business  administration/ 
management/ military  science,  engineering,  mathematics,  and  medical.  In 
all  cases  data  processing  was  classified  as  a  specialisation  or  a 
subspecialisation. 

There  is  not  a  unique  system  of  classifying  academic  specialties. 
The  American  Council  on  Education  in  reporting  data  on  higher  education 
uses  a  more  abbreviated  system  than  the  Air  Force  (Bef  20 1 9X66-913?). 

The  United  States  Department  of  Health,  Education,  and  Velfaxe  uses  the 
following  two  broad  classifications  1 

1,  Natural  sciences  and  related  professions, 

2.  Social  science,  humanities,  and  related  professions. 

Fields  of  study  are  then  listed  under  the  two  categories  (Bef  661 36-40), 
These  two  classification  systens  are  shown  in  Appendix  E  and  Appendix  F. 

The  Importance  of  the  academio  oodlng  system  cannot  be  over 
stressed.  It  must  as  a  minimum  accomplish  the  following! 

1.  Accurately  describe  the  academic  qualifications  neoessary  for 
those  positions  requiring  advanced  degrees, 

2.  Minimize  the  interpretation  of  college  transcripts  required  by 
personnel  in  the  central  base  personnel  offices, 

3.  Insure  standardisation  in  depicting  an  officer's  academic 
qualifications. 
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III#  Sources  of  Advanced  Degrees 

The  advanced  education  system  depends  upon  the  Air  Force  Institute 
of  Technology  to  satisfy  specific  graduate  degree  requirements  of  the 
Air  Force*  This  source  accounts  for  over  half  of  the  total  input  of 
advanced  degrees  into  the  systeni  while  Education  Services,  Educational 
Delays,  and  the  Officer  Training  School  contribute  the  remaining 
degrees.  The  outputs  according  to  numbers  sad  types  from  each  of  the 
sources  will  be  explored  in  this  chapter. 

i 

Air  Force  Institute  of  Technology 

The  Air  Force  Institute  of  Technology  mission  is  to  provide  educa¬ 
tion  and  training  to  meet  Air  Force  requirements  (Ref  l6»l).  To  accom¬ 
plish  this  mission,  the  Institute  has  established  varied  programs. 

This  report  will  examine  the  outputs  from  those  programs  which  contrib¬ 
ute  to  the  Air  Force  inventory  of  advanced  decrees. 

Civilian  Institutions  Program.  The  Civilian  Institutions  Directo¬ 
rate  is  the  largest  single  source  for  advanced  degrees.  There  are 
approximately  114  institutions  currently  utilised  by  the  Directorate 
for  offloer  programs  (Ref  26 1 15-17).  The  enrollment  in  advanced  degree 
programs  as  of  31  December  1969  was  1,569.  Of  these,  there  were  1,189 
seeking  master's  degrees  and  380  in  doctoral  degree  programs.  Enroll¬ 
ment  in  specific  programs  and  areas  of  study  is  shown  in  Table  V. 

Advanced  degrees  obtained  through  the  Civilian  Institutions 
programs  have  steadily  increased  in  recent  years.  Fiscal  year  1969  was 
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Table  V 

Snrollaent 

In  Civilian  Institutions  Progress 
As  of  31  Deceaber  1969 


Air  Force  Academy  Instructors 

Arts/Social  Science 

Biology/Physical  Sciences 

Engineering 

Management 

A? IT  Instructors 

Air  University  Instructors 

Other 

Fellowships/Scholarships 

Total 


Masters 

Doctors 

Total 

6l 

59 

120 

105 

13 

118 

242 

53 

295 

329 

138 

4 6? 

380 

38 

418 

0 

31 

31 

7 

29 

36 

5 

5 

10 

60 

14 

74 

1189 

380 

1569 

(Froa  Ref  26il»10) 
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Table  VI 
Advanced  Degrees 

Obtained  Pros  Civilian  Institution*  Programs 


CY65 

CY66 

CY67 

FY69 

Air  Poro*  Academy  Ins truo tors 

festers 

2? 

35 

36 

26 

Doctors 

20 

24 

23 

15 

Arts/Sooial  Scions* 

festers 

41 

46 

70 

64 

Doctors 

5 

6 

9 

5 

iioIocy/Ptvysiosl  Soioaoos 

festers 

141 

142 

133 

119 

Dootors 

20 

23 

33 

10 

iaxgi  nearing 

Pasters 

356 

187 

14? 

377 

Dootors 

20 

37 

22 

25 

fena#»a»8t 

festers 

246 

373 

203 

412 

Dootors 

3 

3 

1 

3 

APIt/AU  Instructors 

festers 

4 

■Dootors 

1 

9 

5 

5 

Pellowshi  ps/So  bo  larship* 

festers 

34 

56 

Dootors 

5 

2 

Nimiteaan  fiduoetlon 

Hesters 

21 

234 

19 

Total  fester* 

813 

804 

857 

1077 

Total  Dootors 

69 

102 

98 

65 

* 

Total 

882 

906 

955 

1142 

CY65  (Prom  Hof  59i39) 
CY66  (Prom  Hof  59i40) 
CY67  (Prom  Hof  60 1 56 ) 
PY69  (From  Hof  6li42j 
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the  first  year  that  the  nunber  of  degrees  in  areas  of  study  covered  by 
this  report  exceeded  1,000  degrees.  Table  VI  shows  the  annual  produc¬ 
tion  of  degrees.  Prior  to  fiscal  year  19^9i  production  summaries  were 
computed  on  a  calendar  year  basis i  therefore,  production  during  the 
period  1  January  1963  through  30  June  1968  is  not  shown.  The  table  does 
portray  the  composition  of  the  yearly  outputs  by  area  of  study  and 
special  programs. 

School  of  Engineering.  The  Air  Force  Institute  of  Technology 
School  of  Engineering  became  an  accredited  institution  to  grant  master's 
degrees  on  1  April  I960  by  the  North  Central  Association  of  Colleges 
and  Secondary  Schools  (Ref  3*8).  All  graduate  programs  are  from  the 
engineering  area  of  study  with  the  exception  of  the  systems  analysis 
and  systems  management  programs.  The  yearly  production  of  master's 
degrees  from  the  School  of  Engineering  is  shown  in  Table  VII. 

School  of  Systems  and  Logistics.  The  School  of  Systems  and 
Logistics  was  accredited  by  the  North  Central  Association  of  Colleges 
and  Secondary  Schools  on  20  March  1963  to  grant  graduate  degrees 
(Ref  67:23).  The  yearly  quota  of  students  has  been  set  at  120 
(Ref  68:18-19).  The  output  from  this  source  is  shown  in  Table  Vli. 

Education  Services 

The  Education  Services  program  provides  academic  opportunities 
for  all  Air  Force  members.  It  spans  the  range  of  studies  from  elemen¬ 
tary  education  through  graduate  study.  All  Education  Services  programs 
are  subject  to  the  availability  of  funds,  personnel,  facilities,  and 
changing  priorities  of  emphasis.  The  objectives  of  the  program  are 
to  provide  opportunities  for  learning  throughout  an  Air  Force  member's 
career  and  to  provide  the  required  educational  background  to  meet 
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Table  VII 


Advanced  Degrees 
Obtained  Proa  Resident  Programs 


School  of  Engineering 

Year  Masters  Doctors 


Calendar  Year  1963 

146 

Calendar  Year  1964- 

209 

Calendar  Year  1965 

216 

Calendar  Year  1966 

185  * 

Calendar  Year  1967 

151 

Calendar  Year  1968 

168 

Fiscal  Year  1969 

254  ** 

School  of  Systems  and  Logistics 


Year  Masters 

Calendar  Year  1963  38 

Calendar  Year  1964  44- 

Calendar  Year  1965  48 

Calendar  Year  1966  52 

Calendar  Year  1967  115 

Calendar  Year  1968  99 

Fiscal  Year  1969  99  *** 


*  Includes  57  Minuteaan  Education  graduates. 


**  Includes  3?  of  the  calendar  year  1968  graduates. 


***  Calendar  year  1968  and  fiscal  year  1969  reflect  the 

saae  graduates  since  graduation  oocurrtd  in  August  1968. 


IFron  Rof  381 14! 
Proa  lief  58(39 
Pron  Ref  59(40 
fton  Ref  60(56' 
Proa  laf  6X168, 


rum  laf  Hitt-l}) 
Proa  ;*f  67i2>) 
,Fro«  Hsf  63(28) 
(Proa  Ref  <*Oi59j 
Proa  Jhef  %l  1 133) 
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Air  Force  and  National  objectives  (Kef  7il-l). 

rhe  nagnitude  of  the  program  can  be  seen  from  the  1969  participa¬ 
tion  in  tho  college  level  programs.  College  course  enrollment  for 
officers  was  33,124;  while  fcr  enlisted  sen,  the  total  was  133»762. 
Funds  expended  by  tne  Air  Force  education  Services  were  more  than 
million  in  1969.  Host  of  the  money  was  spent  on  college  courses 
(p.ef  33ilA).  Officers  who  take  off-duty  college  courses  must  have  two 
years  active  duty  remaining  at  the  completion  of  the  course  or  incur  a 
two  year  commitment.  Enlisted  men  do  not  incur  a  service  obligation. 
Service  members  have  tho  option  of  receiving  three-fourths  tuition 
assistance  from  Air  Force  funds,  or  they  may  elect  to  use  Veterans 
Administration  benefits.  An  Education  Services  technician  with  12 
years  experience  noted  that  the  trend  has  been  toward  preparation  for 
civilian  occupations  rather  than  for  service  requirements  (Kef  48). 

There  were  722  graduate  degrees  earned  by  Education  Services 
participants  in  fiscal  year  1969.  Of  these,  644  masters  and  8  doctor¬ 
ates  were  earned  by  Air  Force  officers.  Courses  of  study  offered  at 
each  base  are  subject  to  the  interest  of  the  participants  and  availa¬ 
bility  from  local  colleges  (Kef  50)* 

A  survey  of  all  officers  with  advanced  degrees  in  i960  suggested 
that  officers  who  obtained  graduate  degrees  at  their  own  expense  or 
with  minimum  Air  Force  support  were  not  being  utilized  (Kef  23 »60). 
Education  Services  officers  are  not  aware  of  Air  Force  advanced  degree 
requirements  under  the  present  system.  A  proposal  is  currently  being 
staffed  at  Hq.  USAF  which  would  provide  Education  Services  with  pro¬ 
gramming  documents  of  advanced  degree  requirements.  These  documents 
would  be  used  as  guidance  in  establishing  new  programs.  The  proposal 
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would  also  defer  permanent  change  of  station  (PCS)  moves  for  officers 
nearing  graduate  degree  completion  through  the  Education  Services 
program  (Ref  49). 

Table  VIII  shows  the  area  of  study  and  the  major  academic  field  of 
142  master's  degrees  earned  through  off-duty  or  Bootstrap  study  by  Air 
Force  officers  during  fiscal  year  1969.  Bata  for  off-duty  and  Bootstrap 
degrees  was  taken  from  AF  forms  245  received  by  the  Air  Force  Transcript 
depository  from  Education  Services  Officers  throughout  the  world.  Shown 
also  are  the  120  advanced  degrees  earned  by  attendees  at  the  Profession¬ 
al  Military  Education  schools  (Ref  42). 

A  1966  Officer  Education  Study  noted  that  all  Services  had  an 
abundance  of  advanced  degrees  in  the  social  sciences.  They  co:.cluded 
that  the  officers  were  earning  them  by  other  than  Service  sponsors 
programs  or  had  them  on  entry  (Ref  23«53).  The  advanced  degrees  gained 
through  the  Education  Services  pregram  in  fiscal  year  1969  show  a  pre¬ 
ponderance  of  degrees  in  the  social  sciences  and  related  professions. 

The  number  of  business  administration/ management  master's  degrees  added 
to  the  Air  Force  inventory  during  fiscal  year  1969  is  estimated  to  be 
364  to  422.  See  Appendix  li  ;or  confidence  interval  computation.  This 
represents  a  sizable  input  into  an  area  of  study  where  requirements 
exist  in  the  higher  ranks,  at  interest  also  is  the  fact  that  over  half 
of  the  degrees  in  the  sample  of  142  were  conferred  by  the  University  of 
Southern  California  which  operates  at  many  Air  Force  installations  in 
the  United  States  and  overseas.  Nearly  all  of  the  masters  in  education 
and  all  of  the  masters  in  aerospace  operations  management  were  granted 
by  that  institution. 

The  master's  degrees  from  the  Professional  Military  Education 
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Table  VIII 


Master's  Degrees  Gained  Proa  the 
Education  Services  Program — FT  1969 


Business/Manage nent 

Aerospace  Operations  Management 

Accounting 


Finance 


Arts,  Humanities,  and  Education 

Education 

Theology 


Music 


Speech 


Biological  and  Agricultural  Sciences 
Biology 


Mechanical 


Mathematics 


Physical  Sciences 


Chemistry 

Meteorology 


Physics 


1  'V  W 


CBA/SIV70-19 


Table  VIII— Continued 

Social  Sciences 


Economics 

1 

International  Affairs 

1 

Government  and  Politics 

3 

Public  Administration 

3 

Political  Science 

1 

Psychology 

3 

History 

_1 

13 

Other 

Space  Technology 

2 

Computer  Software  Design 

Ji 

3 

Air  War  College 

Political  Science 

31 

Business  Administration 

10 

41 

Air  Command  and  Staff  College 

Political  Scienoe 

20 

Business  Administration 

a 

79 

Unknown 

262 

Total 

644 
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Table  IX 

Master's  £»ga ts-e*  Earned  by  Attendees 
At  Professional  Military  Education  Schools 


Year 

Air  War  College 

Air  Command  and 
Staff  College 

Fiscal  Year  1962 

88 

Fiscal  Year  1963 

72 

211 

Fiscal  Year  1964 

95 

205 

Fiscal  Year  1965 

60 

231 

Fiscal  Year  1966 

66 

163 

Fiscal  Year  196? 

74 

116 

Fiscal  Year  1968 

54 

84 

Fiscal  Year  1969 

41 

79 

(From  Bef  42) 
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schools  were  earned  by  students  at  those  schools  who  elected  to  pursue 
an  advanced  degree  in  conjunction  with  the  service  school  program. 

Auburn  University  manages  this  program  and  offers  programs  in  businooc 
administration  and  political  science.  Advanced  degrees  from  this  source 
have  declined  in  recent  years  due  to  the  reduced  attendance  at  the 
Professional  Military  Education  schools*  Table  IX  shows  the  number 
of  degrees  from  this  source  by  fiscal  year  since  19&3* 


Educational  Delay 

The  Educational  Delay  program  enables  an  Air  Force  Reserve  Officer 
Training  Corps  (AFROTC)  graduate  to  defer  entry  to  active  duty  after 

commissioning  in  order  to  obtain  an  _ 

additional  degree,  usually  an  advanced  I  Table  X 

degree.  This  program  is  designed  to 
help  meet  graduate  degree  requirements 
of  the  Air  Force  (Ref  13*2), 

Interest  in  the  program  has  steadrj 
ily  increased  since  1962  as  evidenced 
by  Table  X  on  this  page.  The  number 
enrolled  as  of  31  December  1969  in 
areas  of  study  excluding  law  and  med¬ 
ical  was  1,174,  which  is  approximately 
half  of  the  total  enrollment.  A 
breakdown  of  31  December  1969  enroll¬ 
ment  by  area  of  study  and  degree  level 
in  contained  in  Table  XI  (Ref  26i23), 

In  fisoal  year  1969*  the  Air  Force  gained  622  advanced  degrees 


Educational  Delay  Enrollment 

1 

1 

S5 

1962 

77S 

November 

1963 

315 

I 

1 

1964 

974 

u 

1 

| 

1965 

1,169 

November 

1966 

1,351 

November 

1967 

1,334 

November 

1963 

2,035 

1 

I 

1969 

2,337 

January 

1970 

2,347 

(From  Ref  47) 
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Table  XI 


Educational  Delay  Program 
Line  Officers 


Graduates — F*Y  1969 


Area  of  Study 

Masters 

Doctors 

Administration/llanagement 

120 

4 

Arts/Humanities/Eduoation 

79 

2 

Biology/Agriculture  Science 

32 

5 

Engineering 

151 

26 

Mathematics 

22 

2 

Physical  Science 

35 

20 

Social  Science 

113 

11 

Total 

552 

70 

Enrollment — 31  December  1969 

Area  of  Study 

Masters 

Doctors 

Administratlon/Manageoent 

208 

5 

Arts/Humanities/Eduoation 

86 

2 

3iology/Agrioulture  Soience 

66 

6 

Engineering 

290 

50 

rat  hematics 

63 

12 

Physical  Science 

136 

54 

Soolal  Science 

161 

35 

Total 


1010  164 

(from  Ref  26*23) 
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from  tho  Educational  Delay  program.  Typos  of  degrees  by  area  of  study 
are  listed  in  Table  XI.  The  Air  Force  rrf.ll  allow  any  course  of  study 
at  the  master's  level,  but  approval  to  pursue  a  doctoral  degree  is 
subject  to  tho  needs  of  tho  Air  Force  (Ref  47). 

In  addition  to  the  administrative  costs  involved  in  operating  the 
program,  tho  length  of  the  delay  results  in  higher  salary  costs.  Time 
spent  in  delay  status  results  in  a  higher  base  pay  since  the  entering 
officer's  pay  is  based  on  commissioned  service  and  not  active  duty. 
Officers  who  receive  a  one  or  two  year  delay  are  promoted  to  first 
lieutenant  after  12  months.  An  officer  with  a  three  year  delay  will 
enter  the  Air  Force  as  a  first  lieutenant  and  will  be  promoted  to  cai>- 
tain  normally  after  18  months  active  duty  (Ref  11*4-7) . 

Table  XII  compares  the  pay  and  allowances  received  during  four 
years  of  active  duty  by  officers  with  educational  delays  and  officers 
without  a  delay.  Pay  and  allowances  for  nonrated  officers  with  depend¬ 
ents  and  current  promotion  policies  were  used  in  computing  the  salaries. 
Since  the  Air  Force  had  the  option  of  requiring  active  duty  at  the  t.ir» 
of  commissioning  or  allowing  an  educational  delay,  the  differential  pay 
is  the  cost  of  the  advanced  degree. 

Officer  Training  School 

.he  Officer  Training  School  is  a  pcrecomaissloning  program  whereby 
college  graduates  are  selected  for  tho  school  based  on  their  academic 
qualifications  and  the  needs  of  the  Air  Force.  School  graduates  aro 
appointed  second  lieutenants  in  the  Air  Force  and  serve  a  minimum  of 
four  years  active  duty  (Ref  18*2,17). 

In  fiscal  year  1969*  this  source  provided  127  master's  degrees  to 

) 
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Table  XII 

Gross  Pay  and  Allowances  for 
Pour  Years  Active  Duty 


Officer  Without  a  Delay 
Officer  With  One  Year  Delay 
Officer  With  Two  Years  Delay 
Officer  With  Three  Years  Delay 


$32,097.24 
35,930.34 
38,275.74 
kZ, 701. 94 


Pay  Differences 
One  Year  Delay 
Two  Years  Delay 
Three  Years  Delay 


$  3.833.10 
6,178.50 
10,604.70 


t 
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tlio  Air  Porco.  Table  XIII  gives  the  areas  of  study  and  major  acadonlc 
fields  represented  by  those  degrees.  The  number  of  advanced  decrees 
from  this  sourco  is  snail  in  relation  to  the  othor  sources,  but  they 
represent  considerable  savings  of  education  funds  since  they  voro  gained 
at  no  expense  to  the  Air  force. 

:  ilnutenan  Education  Propyan 

The  Air  force  Institute  of  Technology  manages  the  iilnutcnan  Educa¬ 
tion  programs  at  six  Strategic  Air  Command  minute man  missile  bases. 

These  programs  offer  an  opportunity  for  an  officer  to  earn  a  master's 
degree  during  his  four  year  tour  of  duty  as  a  launch  control  officer. 
Civilian  schools  under  contract  with  the  Air  Force  Institute  of  Technol¬ 
ogy  offer  either  business  administration,  industrial  management,  or 
oconomics.  There  was  a  total  enrollment  of  662  officers  as  of 
31  January  1970  (Ref  51), 

Annual  cost  of  contracting  the  Klnuteman  Education  programs  is 
approximately  $1. 3  million  per  year.  Cradusto3  from  this  source  are 
expected  to  total  100  each  year.  Thus  far  in  fiscal  yoar  1970,  there 
have  been  37  graduates  (Ref  46).  Previous  yearly  outputs  arc  conv ' 
in  the  Air  force  Institute  of  Technology  production  figures. 

Although  graduates  from  this  source  are  included  in  the  Air  force 
Institute  of  Technology  production  summaries,  they  are  not  programed 
against  specific  Air  force  advanced  degree  requirements. 
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Table  XIII 


Xas tor's  Decrees  Gained  Froa  the 
Officer  Training  School—FY  1969 


Administration.  .'Ana.^aent,  Military  Science 

Business  Administration  1? 

Ac counting/?! nance  _2  20 


Arts,  Humanities,  Education 

education 
Commercial  Arts 
Language 


4 

4 

1  9 


Blolo-r/,  Agriculture  Science 

Biology 

Zoology 

Agriculture 


2 

1 

6 


9 


-n.tlr.eerlng 

Electrical 

.ecnanlcal 

Astroenglneerlng 

Cheaical 

Aeronautical 

Civil 

General 


17 

6 

1 

1 

8 

5 

4  42 
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Table  XIII— Continued 

Hat hematic 3  8 


Physical  Sciences 

Physics 
Meteorology 
Chemistry 
Physical  Science 

Social  Sciences 

Psychology 
Economics 
Sociology 
Social  Science 
History 

Social  Studies 


1 

1 

2 

1 


5 


5 

5 

1 

1 

1 

_2  15 


Other 


-2 


Total  n  1969 


113 

(From  Ref  62) 
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IV.  hotontlon  of  Advanced  Oo^rees 

.'ha  advanced  education  system  must  provide  officers  to  catisfy 
newly  established  requirements ;  unfilled  requirements;  and,  of  equal 
importance,  for  the  orderly  replacement  of  advanced  dogreos  lost  through 
attrition.  Since  actual  requirements  are  basically  the  difference 
butwoen  the  Inventory  of  officers  with  advanced  degrees  and  the  number 
of  positions  requiring  a  graduate  level  of  education,  the  retention  of 
ar.  officer  with  a  graduate  degree  is  equivalent  to  producing  one. 

factors  Affecting  Attrition 

"actors  affecting  the  attrition  of  officers  with  advanced  degrees 
are  largely  due  to  forces  outside  the  advanced  education  system.  In 
the  civilian  sector,  the  three  reasons  most  often  given  for  chansing 
jobs  are; 

1.  higher  pay, 

2.  .lore  chance  for  advancement. 

3.  .'.cro  challenging  work  (.hef  55i33). 

..oasona  for  leaving  the  Air  Force  given  by  Air  Force  Institute  of 
Technology  graduates  of  1955  and  19 56  were; 

1-.  Promotions  not  on  merit. 

2.  Jettor  Jobo. 

3.  dghor  pay  (.ief  36«36). 

It  is  interesting  to  note  the  similarity  between  the  two  groups  in 
reasons  for  changing  <obe.  The  pronotion  and  pay  factors  cannot  bo 
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directly  altered  by  the  systea  as  defined  by  this  report,  but  attrition 
ratoc  can  be  changed  by  the  systen  if  "better  Jobs"  is  assumed  to  imply 
proper  utilization  of  an  officer's  academic  qualifications. 

Docnensatlon  for  Advat.ced  Per: rcos 

A  study  of  military  compensation  by  tha  Defense  Department  in 
1962  addressed  the  specific  problem  of  determining  if  special  compensa¬ 
tion  was  needed  for  officers  with  advanced  degrees.  The  study  concluded 
that  special  pay  for  advanced  degrees  was  not  warranted  at  that  time 
(-of  22il-20).  Another  group  that  participated  in  the  study  concluded 
that  the  most  logical  solution  to  the  officer  retention  problem  appeared 
to  "oe  a  substantial  increase  in  basic  pay  ard  allowances  (.lef  21il-142). 

An  Air  'far  College  student  (Hef  ?0i2, 51)  examined  forms  of  compen¬ 
sation  which  could  be  used  to  recognise  those  officers  possessing 
advanced  degrees  in  areas  of  study  needed  by  the  Air  force,  lie  con¬ 
cluded  that  a  special  education  pay  of  $100  to  $300  per  month  for 
c&ster's  degrees  and  $150  to  $350  per  month  for  doctoral  degrees  ■.-.•as 
needed.  Hates  of  pay  would  be  dependent  upon  years  of  service  ana 
grade.  Only  officers  who  had  completed  their  obligated  service  and  who 
were  not  receiving  other  forma  of  incentive  and  special  pay  would  be 
eligible. 

The  education  Delay  program  may  afford  an  opportunity  to  study  the 
effects  on  retention  of  monetary  compensation  for  advanced  oducatlon. 

As  pointed  out  earlier  In  this  report,  the  delay  results  in  higher  pay 
for  the  advanced  degree  holder.  The  average  monthly  Increase  in  salary 
for  an  officer  after  a  two  year  delay  is  $128.71,  and  a  three  year 
delay  gives  an  off  leer  an  average  of  $220.93  par  month  more  than  an 
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AF30TC  graduate  with  a  baccalaureate  degree* 

The  retention  rate  for  Air  Force  Institute  of  Technology  graduates 
during  the  period  1959  through  1961  who  had  two  years  or  less  active 
duty  at  graduation  was  20.38  percent  (Ref  69).  A  sample  of  165  educa¬ 
tional  delay  officers  whose  total  military  service  date  fell  between 
1953  and  1962  resulted  in  a  retention  rate  of  27.3  percent.  The  Person¬ 
nel  Research  and  Analysis  Division  at  H*.  USAF,  which  computed  the 
educational  delay  retention  rate,  offered  the  fact  that  a  higher  pref¬ 
erence  for  economic  security  due  to  being  older  and  more  likely  to  have 
families  may  explain  the  higher  rate  (Ref  25*28-43).  The  higher  month¬ 
ly  wages  shown  earlier  must  certainly  be  considered  as  an  influence  on 
the  retention  of  educational  delay  officers. 

Factors  Affecting  Retention 

Graduates  of  the  Air  Force  Institute  of  Technology  programs  during 
1955  and  1956  gave  the  following  reasons  for  remaining  in  the  Air  Force 
beyond  their  obligated  service t 

1.  Retirement. 

2.  Job  satisfaction. 

3.  Like  military  life. 

Over  one-half  of  the  officers  named  the  retirement  incentive  as  the 
reason  for  staying  in  the  Air  Force  (Ref  36*37), 

The  effect  of  the  retirement  benefit  is  reflected  in  the  graphical 
* 

presentation  of  loss  ratos  by  years  sorvice  as  shown  in  Fig.  4.  To 
facilitate  comparison,  loss  rates  of  bachelor's  degree  holders  axe  also 
shown.  Loss  rates  during  fiscal  year  1965  for  all  Air  Force  officers 
were  used  in  the  construction  of  the  graph.  All  losses  for  the  year 

4? 
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from  a  particular  year  group  and  eduoatlonal  level  were  divided  by  the 
sun  of  the  fiscal  year  1965  ending  inventory  of  officers  in  this  cate¬ 
gory  plus  the  losses  from  this  group  during  the  flsoal  year  (Rof  57  <21- 
25).  Seo  Appendix  H  for  the  table  of  loss  rates. 

The  graph  indicates  the  loss  rates  for  officers  Hith  advanced 
degrees  are  higher  than  officers  with  bachelor's  degrees  for  the  first 
13  years,  the  same  for  the  fourteenth  year,  and  lower  thereafter* 

Losses  are  highest  at  the  end  of  the  initial  commitment  and  at  the  20- 
year  point. 

A  questlonaire  survey  (Ref  36)  was  made  of  all  officers  who  grad¬ 
uated  from  the  Air  Force  Institute  of  Technology  from  1955  through  1956. 
Results  of  the  study  indicated  that  older,  married,  regular  officers 
were  more  likely  to  remain  in  the  Air  Force  while  the  younger  AFROTC 
officer  in  a  scientific  or  engineering  field  was  less  likely  to  stay  in 
beyond  his  commitment.  Identification  of  the  advanced  degree  holders 
in  this  group  by  years  of  service  was  not  possible  since  the  study 
dealt  with  bachelor's  degrees  also.  Of  673  advanced  degrees  conferred, 
558  were  still  in  the  Air  Force  after  the  completion  of  obligated  ser¬ 
vice  which  resulted  in  an  82,9  percent  retention  rate.  The  overall 
retention  rate  for  graduate  degrees  granted  by  the  Air  Force  Institute 
of  Technology  in  fiscal  years  1959  through  1961  was  62. 31  percent.  Of 
1361  graduates,  848  were  still  in  the  Air  Force  in  June  19 67  (Ref  69). 
The  difference  in  the  retention  rates  is  too  great  to  have  been  caused 
by  chance?  however,  exact  causality  for  the  difference  cannot  be 
determined  from  available  data.  See  Appendix  I.  The  latter  group 
retention  rate  was  greatly  influenced  by  the  high  loss  rate  in  the  0-2 
year  group  of  physical  soienoe  graduates.  Table  XIV  offers  a  possible 
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Retention  Number  6  17  77  69  .  40  31  6  246 

Percent  54.6  56.7  76.2  79.3  75.5  70.4  30.O  71.IO 
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explanation  for  ths  diff  front  rates,  Intention  varies  by  Are  a  of  ctudy 
oa  woH  oa  years  of  service  at  greduatlon. 

Salarloa  os  on  Influonoo  on  detention 

Under  the  assumption  that  aaJarieo  Influonoo  retention  more  than 
any  other  factor,  this  area  will  bo  explored  in  oonsldorablo  dotail«  A 
conporlaon  of  salaries  is  eubjoot  to  orror  oinoo  indirect  pay  io  often 
ignored.  The  utility  of  fringe  benefits  will  differ  among  individuals, 
and  alignment  of  a  dollar  value  to  these  benefits  is  difficult. 

-frfagos  in  Industry.  Average  starting  salaries  in  industry  are 
shown  in  Table  XV  on  this  page.  The  starting  salary  for  a  lieutenant 
is  $6,532,56,  which  is  approximately  $1,300  below  the  lowest  average 
starting  salary  of  industry,  _ 


Average  starting  salaries 

Table  XV 

shown  in  the  table  are  for 

baccalaureate  degrees 1  how- 

Average  Starting  Salaries  in  Industry 

1969 

over,  they  do  represent  a 

Field 

Average  Salary 

conservative  estimate  of  sal- 

Engineering 

$9,816 

aries  for  master's  degrees 

Physics 

9,360 

since  the  employing  policy  of 

Chemistry 

9,048 

industry  indicates  the  major 

Mathematics 

8,892 

distinction  is  between  masters 

Accounting 

8,844 

and  doctors  and  not  between 

Economic a 

-a. 

O 

0 

CO 

bachelors  and  masters 

Bus.  Admin, 

1 

0,016 

(Ref  24 i 186).  The  situation 

Liberal  Arts 

7,884 

is  different  for  doctoral 

degrees.  Graduates  with  doc- 

(From 

Hef  55*33) 

toretes  in  science  are  receiving  near  $15,000  per  year  soon  after 
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graduation,  Mid  moat  graduate*  expect  to  reoelve  a  minimum  of  $12,000 
(Hof  liA19). 

iilii  3orvlce  Salaries.  College  graduates  entering  oivil  otrvloo 
caroora  without  provleuo  oxporionoo  generally  start  as  a  C35.  Poroons 
with  mater's  degrees  may  qualify  for  a  G39  rating,  and  dootoral  gradu¬ 
ates  .nay  enter  at  the  GS12  l*v>;i  provided  thay  demonotrata  superior 
abilities  in  graduate  school  (Hef  9»8). 

The  Civil  Service  Commission  has  developed  a  spsolal  intern  program 
for  outstanding  college  graduates  (Ref  12il-2),  The  objective  of  the 
program  is  to  select  outstanding  men  and  women  in  various  occupational 
fields  for  development  and  advancement  in  either  an  administrative  or 
a  professional  career.  Recent  college  graduates  and  other  qualified 
people  including  Air  Force  employees  can  qualify  for  the  program  through 
the  Fsderal  Service  Entrance  Examination  or  the  Junior  Adminietrator 
Development  Examination. 

Mr.  David  Wai3man,  Career  Development  Officer  at  the  Wright- 
Patterson  Air  Force  Base  Civilian  Personnel  Office,  states  that  the 
intern  program  at  that  base  has  20  participants  (Ref  43).  Beginning 
salary  for  an  intern  is  $7 , 639 1  after  one  year  $9,320*  at  the  end  of 
two  years  $11,233}  and  at  the  completion  of  the  three  year  program,  the 
employee  is  awarded  a  GS12  rating  at  a  salary  of  $13,389  per  year.  An 
outstanding  college  graduate  commissioned  as  an  officer  in  the  Air 
Force  is  normally  promoted  to  the  rank  of  captain  at  the  end  of  throe 
years  at  a  salary  of  $10,170.36  per  year. 

Systems  Command  Career  Guide,  The  Air  Force  Systems  Command  has 
prepared  a  career  guide  for  scientists  and  engineers  (Ref  65).  This 
guide  segments  the  career  pattern  into  five  phases.  The  initial  orien- 
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tAtion  phase  1>  *  period  of  Melatlng  more  experienced  personnel  in 
ongoing  project*.  During  tho  developmental  phase,  tbo  employoo  perform* 
«oro  advanced  and  ooiiplex  NHuoh,  Tho  performance  phase  oonUlno  tho 
tulk  of  tho  projeet  offiotre,  Work  it  aooompliahed  with  a  ainioun  of 
supervision.  It  lo  during  thio  photo  that  employees  ohooeo  whother  to 
advanoo  to  further  toohnloal  tpocloli nation  or  to  assure  managerial 
responsibilities.  Tho  management/senlor  tochnioal  photo  and  tho 
director  phaoo  are  tho  highott  love  la  of  tho  career  progreaeion. 

The  otreer  phaaea  with  applioablo  oivilian  and  uilitaxy  grades 
are  shown  in  Table  XVI.  Maxima  and  minima  aaluriea  have  been  added 
to  permit  evaluation  at  the  poaalble  effect*  of  salary  differences  on 
retention  rates  for  offlcara  at  the  different  points  in  the  career 
guide.  The  young  officer  who  enters  the  Air  Force  with  an  advanced 
degree  or  who  earns  one  within  the  first  four  years  of  service  would 
reach  the  decision  point  of  whether  to  remain  in  the  Air  Force  at  the 
end  of  the  developmental  phase  or  st  the  midpoint  of  the  performance 
phase.  The  succeeding  progression  in  either  case  offers  less  monetary 
incentive  than  other  steps  in  the  career  progression  since  the 
military  salary  at  both  steps  of  the  performance  phase  is  less  than  the 
minimum  civilian  salary.  An  officer  who  enters  an  advanced  education 
program  in  his  third  or  fourth  year  of  service  would  probably  be  in  the 
highest  step  of  the  performance  phase  at  the  end  of  obligated  service. 

The  pay  difference  in  the  succeeding  phase  still  favors  the  civilian 
employee  but  not  as  significantly  as  in  the  previous  phase.  Retirement 
is  another  factor  which  will  have  a  stronger  influence  at  this  point  on 
retention  since  the  officer  is  now  at  or  beyond  the  ten  year  point  of 
his  career. 
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Tabls  XVI 

Air  t’oroo  Syotons  Connand  Career 
Quid*  for  Military  and  Civilian 
Solent lets  and  KngLneers 

Orientation  Photo 

Grtdoa  Ortdot 

099  Lieutenant 


Max.  salary 

$12,119 

Max. 

salary 

$  9.VU.36 

Kin.  salary 

9,320 

Min. 

salary 

6.352.36 

Developmental  Phase 

089 

$12,119 

Plxst  Lieutenant 

Max.  salary 

Max. 

salary 

$  9,711.36 

Min.  salary 

9.320 

Min. 

salary 

7,410.96 

OSH 

$14,599 

Captain 

Max.  salary 

Max. 

salary 

$12,312.36 

Min.  salary 

11,233 

Min. 

salary 

10,170.36 

Perforaaaoe  Phase 

0312 

$17,403 

Captain 

Max.  salary 

Max. 

salary 

$12,312.36 

Min,  salary 

13,389 

Min. 

salary 

10,170.36 

GS13 

$20,555 

Major 

Max.  salary 

Max* 

salary 

$14,630.76 

Min.  salary 

15,812 

Min. 

salary 

12,999.96 

Managerial/Senior  Technical  Phase 

0914/15  Haj./Lfc.  C0I./C0I. 

Max.  salary  $28,069  Max.  salary  $21,170,16 

M*n.  salary  18,531  Min.  salary  12,999,96 

•  Director  Phase 

PL313/Super  Grades  Colonel/General 

Notes  Military  salaries  as  suae  officer  to  he  nonrated,  with 
dependents,  without  prior  service. 

(Prom  Ref  2) 

(Proa  Ref  43) 
(Proa  Ref  65»l-4) 
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V.  Advanced  Degree  Resources 

The  academic  level  of  Air  Force  officers  has  shown  rapid  growth  in 
tho  past  20  years.  The  number  of  college  graduates  rose  from  12,136  in 
1948  to  107,944  In  1968 j  and  if  the  present  trend  persists,  the  total 
officer  corps  will  approach  the  100  percent  college  educated  level  in 
1973.  A  graph  showing  the  growth  in  the  percentage  of  officers  with  at 
least  a  baccalaureate  degree  is  contained  in  Fig.  5*  Appendixes  J  and 
K  contain  the  historical  data  on  officer  academic  levels  and  the  compu¬ 
tation  for  predicting  future  levels  respectively. 

Advanced  education  status  of  line  officers  for  the  fiscal  years 
1964  through  1969  in  shown  in  Table  XVII.  The  inventory  of  doctorates 
is  below  the  1964  level  even  though  the  number  has  shown  increases 
during  the  past  four*  years.  Master's  degrees  have  increased  in  each  of 
the  years. 

Status  of  Resources 

At  the  end  of  fiscal  year  1969,  the  inventory  of  master's  degrees 
was  13,727  and  is  predicted  to  be  17,717  in  five  years.  See  Appendix  L 
for  tho  computation  of  the  five  year  forecast.  As  shown  in  Table  XVIII, 
tho  intorarea  specialization  and  physical  science  areas  of  study 
reflected  fewer  degrees  than  required.  The  engineering,  business/ 
management,  and  mathematics  areas  of  study  ranged  from  104  percent 
manned  to  151  percent  manned,  Excessive  numbers  of  master's  degrees 
were  indicated  in  biology/agriculture  science,  arts/humanities,  and  the 
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Table  XVII 

Educational  Status  By  Grade 
FY  1964  Through  FY  1969 
Line  Officers 


Doctors 


Grade 

1964 

1965 

19c8 

1967 

1968 

1969 

Colonel 

90 

83 

7? 

75 

75 

69 

Lt.  Colonel 

81 

78 

99 

141 

120 

134 

Major 

158 

142 

87 

122 

167 

173 

Captain 

12? 

81 

12 

62 

61 

11? 

Lieutenant 

115 

73 

73 

102 

112 

52 

Total 

571 

457 

348 

502 

535 

545 

Masters 


Colonel 

1105  1141 

1295 

1392 

1399 

1367 

Lt.  Colonel 

1718  175? 

2267 

2825 

2870 

3027 

Major 

2718  3217 

3181 

3301 

3958 

421? 

Captain 

3138  2678 

2848 

2374 

3015 

3488 

Lieutenant 

1063  1059 

1300 

1384 

1433 

1628 

Total 

9742  9852 

10891 

11776 

12675 

13727 

FY  1964  Data 

(Proa  Eef  19) 

FY  1965  Data 

(F*oa  Eef  49; 

FY  1966  Data 

,Proa  Eef  491 

FY  1967  Data 

:FToa  Ref  49) 

FY  1968  Data 

fPron  Ref  28) 

FY  1969  Data 

'Fron  Ref  29) 

58 


Table  XVIII 


gja/j::/?o-19 


r-i 

I 


x 


•a- 

& 

ft 

1503 

ft 

H 

vO 

ft 

355 

& 

00 

o 

C'- 

B 

f-t 

w\ 

o 

(M 

£ 

jj- 

H 

ft 

O 

el 

W'k 

o 

ft 

2 

S 

N 

3 

d 

O 
< 

-> 

(0 
o 

o 
c 

d 

4 

I  * 

■H 
U) 

5 


V) 

> 


3 

3 


s 


ft 

•8 


£  ^ 
I 


£ 

a 


2$ 


!. 


? 


o 

J 


°  $ 

&  R 

O  «J; 


<M 


ft  I  R  *  p 


X 


~  *  fc 

°  ^  g  3  ^  * 

S  &  i  3  H 


o 

VO 


H 

CO 


rv 

s> 


*  S 

N  ^ 

S 

R  R 

H 

M  00 
2 


ex 


°  s  » 


r  s 


PN  H  CQ  H 

»  a  R  a 

a  3  fi  I 


tv. 

H 


!£ 

R 


*  a  *  §  3 

*  a  <*  §  I 


R 


$  *  a  a  I 

N1  S»H 


°«  s  ?  *  °  I  ^  S  s  s 


>, 

'Ci 

3 

.*■> 

01 

*8 


o 

a 

01 

rt 

8 

53 

3 

5 


c 

•a 

< 


o 

s 

a 


o 

01 


01  • 

2  s 


• 

•H 

E 

61 

C 

w 

o 

•H 

n 

■fH 

•P 

< 

4) 

0> 

g 

•k 

• 

O 

C 

U 

«■> 

a 


«j 

c 

o 

•H 

£ 

flj 

O 


V 

H 

O 

<r4 

& 

•3 

«H 

8 

co 


5 

o 


59 


(F*on  Hef  29) 


4rat>nf| 

X 


'^Tllisr^ ' ■^n^lwl«ill«w,.iW,iW^ ■,,  v^,^,,.,., „„„  „ . . . . . . . •___  ...  _•■*-•■  1  ■" 

CSA/SK/70-19 

social  science  areas  of  study. 

There  were  shortages  of  doctoral  degrees  in  all  areas  of  study 
except  the  biology/agriculture  science  area.  As  Table  XIX  indicates, 
the  total  inventory  at  the  end  of  fiscal  year  1969  was  545  doctors 
compared  to  a  require  sent  for  996. 

.^valuation  of  Jhanffes  in  Fiscal  Year  1969 

Tables  XX  and  XXI  contain  the  beginning  inventory  of  advanced 
degrees  for  fiscal  year  1969.  A  comparison  of  manning  percentages 
between  the  beginning  and  ending  inventories  is  shown  in  Appendix  K. 
Decreases  in  manning  percentages  for  master's  degrees  occurred  in  the 
interarea  specialisation  and  physical  science  areas  of  study.  Largest 
gains  were  made  in  the  biology/agrlculture  science,  arts/humanities, 
and  social  science  areas  of  study.  The  number  of  masters  in  engineer¬ 
ing  during  the  year  rose  above  the  number  required.  Increases  in  doc¬ 
toral  degree  manning  occurred  in  the  inteiarea  specialization,  business/ 
management,  and  biology/agriculture  scier.ce  areas  of  study.  All  other 
areas  reflected  a  lover  percentage  of  naming. 

An  accounting  of  accessions  and  attrition  is  contained  in  Table 
XXII.  The  Air  Force  gained  2,739  master's  degrees  and  147  doctorates 
from  all  sources  during  the  year.  Losses  of  1,687  master's  degrees 
and  137  doctorates  resulted  in  a  net  gain  of  1,052  masters  and  ten 

doctors.  Duo  to  incroaaod  advancod  dogroo  requirements,  tho  gain  for 
« 

master's  degrees  was  loss  than  one  porcont.  Doctoral  manning  percentage 
decreased  six  percent. 

Utilization  of  Resources 

Proper  utilisation  of  advanced  degree  resources  is  essential  to 
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tJ  Table  XXIX 

Analysis  of  Changes  in  Resources 
During  FY  1969 


Source 

Masters 

Doctors 

AFIT  CID 

107? 

65 

Residence 

353 

4 

Education  Services 

644 

8 

Educational  Delay 

552 

70 

Officer  Training  School 

113 

0 

Total 

2739 

147 

Beginning  Inventory 

12675 

535 

Accessions 

2739 

14? 

Total 

15414 

682 

Attrition 

1687 

137 

finding  Inventory 

13727 

545 

Net  Increase 

1052 

10 

Beginning  Requirements 

10834 

880 

Ending  Requirements 

11709 

996 

Net  Increase 

875 

116 

a 

Net  Increase  (Resources) 

1052 

10 

Net  Increase  ( Require ments) 

875 

116 

64 
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the  accomplishment  of  the  system  objectives.  A  simple  breakdown  of 
degree  allocati  ons  to  the  commands  as  depicted  in  Table  XXIII  docs  not 
provide  a  useful  measure  of  utilization.  The  table  does  give  a  general 
distribution  of  the  advanced  degrees  throughout  the  Air  Force.  An 
indication  of  the  impact  of  the  war  in  Southeast  Asia  on  the  syston 
may  bo  seen  in  the  overages  of  advanced  degrees  assigned  to  the  Pacific 
Air  Force. 

To  determine  the  utilization  of  advanced  degree  resources,  command 
requirements  by  career  field,  area  of  study,  and  major  academic  field 
were  compared  to  the  officers  assigned  with  these  qualifications,  as 
seen  in  Table  XXIV,  there  were  5il6S  properly  filled  master's  degree 
positions  and  311  doctorates.  3y  defining  a  properly  filled  position 
as  one  filled  lay  an  officer  possessing  the  previously  stated  qualifica¬ 
tions  plus  the  grade  indicated  in  the  manning  document  results  in  4,1 54 
and  21?  properly  filled  positions  respectively.  See  Table  XXV.  There 
are  certain  factors  which  must  be  considered  when  viewing  these  figures 
as  indicative  of  resource  utilizations 

1.  These  figures  indicate  the  number  of  officers  with  the  speci¬ 
fied  qualifications  assigned  to  a  command.  Data  was  not  available  to 
show  if  the  officers  were  actually  assigned  to  the  exact  manning  docu¬ 
ment  positions  requiring  advanced  degrees. 

2.  Academic  qualifications  are  not  uniquely  coded  in  some  special¬ 
ties;  therefore,  come  requirements  which  appeared  to  bo  unfilled  may  in 
fact  have  an  academically  qualified  incumbent. 

3.  The  grade  requirement  is  too  restrictive  in  some  cases  since 
manning  document  grades  do  not  always  match  the  grade  of  the  officer 
assigned  to  the  position. 
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Table  XXIII 


Advanced  Degrees 

inquired  and  Assigned  by  Commands 
As  of  30  June  1969 


Command 


Alaskan  Air  Command 

Aeronautical  Chart  and  Info,  Center 

U.  5.  Air  Force  Academy 

Aerospace  Defense  Command 

Air  Force  Acct,  and  Finance  Center 

U.  3.  Air  Forces  in  Europe 

Ho.  Air  Force  Reserve 

Air  Training  Command 

Air  University 

Air  Force  Communications  Service 
A.  ?,  Data  Systems  Design  Center 
.’Jeadquarters  USA? 

Headquarters  Command  USAF 
Air  Force  Logistics  Command 
Military  Airlift  Command 
Office  of  Aerospace  Research 
Pacific  Air  Forces 
Air  Reserve  Personnel  Center 
Strategic  Air  Command 
USAF  Southern  Command 
Air  Force  Systems  Command 
Tactical  Air  Command 
USAF  Security  Service 

Total 


Masters  Doctors 


R  A  ft  A 


0 

64 

1 

0 

16 

10 

X 

0 

33S 

497 

24? 

136 

139 

395 

10 

2 

2 

15 

c 

0 

152 

491 

0 

0 

J 

0 

35 

G 

0 

435 

463 

5 

4 

1141 

644 

121 

59 

133 

136 

7 

0 

0 

56 

0 

712 

1157 

4? 

57 

322 

IS73 

4? 

4? 

774 

473 

2 

1155 

897 

6y 

21 

150 

190 

107 

37 

101 

1733 

0 

33 

0 

4 

0 

0 

1007 

1065 

3 

4 

54 

56 

0 

0 

4150 

2563 

323 

133 

221 

60S 

0 

1 

205. 

182 

2 

1 

11709 

13727 

996 

545 

(From  Hof  27) 


I  .1 
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Table  XXIV 


Advanced  Dogrce  Requirements 
Satisfied  by  Command,  Career  Field,  Area  of  Study 
and  Major  Academic  Field 


Command 


Masters  Doctors 


Alaskan  Air  Command  0 
Aeronautical  Chart  and  Info.  Center  1 
U.  S,  Air  Force  Academy  206 
Aerospace  Defense  Command  43 
Air  Force  Acct.  and  Finance  Center  0 
U.  S.  Air  Forces  in  Europe  71 
Hq.  Air  Force  Reserve  0 
Air  Training  Command  148 
Air  University  232 
Air  Force  Communications  Service  °5 
A.  7,  Data  Systems  Design  Center  0 
Headquarters  USAF  483 
Headquarters  Command,  USAF  °24 
Air  Force  Logistics  Command  2o3 
Military  Airlift  Command  438 
Office  of  Aerospace  Research  104 
Pacific  Air  Forces  85 
Air  Reserve  Personnel  Center  0 
Strategic  Air  Command  219 
USA?  Southern  Command  11 
Air  Force  Systems  Command  2014 
Tactical  Air  Command  77 
USA?  Security  Service  79 


0 

0 

39 

0 

0 

0 

0 

0 

34 

0 

0 

16 

16 

o 

15 

24 

0 

0 

0 

0 

117 

o 

0 


Total 


5168  311 


(From  Ref  2 7) 
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Vablo  XXV 


Advanced  Do£L\»o  iio^ulreaontc 
Satisfied  by  Coanond,  Caroor  Field,  Area  of  Study, 
Jiajor  Ac  ado  ale  Flo  id,  and  erode 


Connand 

Alaslam  Air  Connand 
Aeronautical  Chart  and  Info,  Con tor 
U«  3*  Air  Force  Academy 
Aorospaco  Dofonce  Connand 
Air  Force  Acot«  and  Finanoo  Center 
3.  Air  Forcoo  in  Guropo 
•k.  Air  Force  .loservo 
Air  Train! ns  Connand 
Air  University 

Air  Fore©  Connunioations  Service 
A.  ?„  Data  Systens  Design  Center 
Headquarters  USA? 
itoadquartors  Connand,  USAF 
Air  Force  .logistics  Connand 
Military  Airlift  Connand 
Office  of  Aerospace  .to search 
Pacific  Air  Forces 
Air  reserve  Personnel  Center 
Strategic  Air  Connand 
USA?  3  juthom  Connand 
Air  Force  Systems  Connand 
Tactical  Air  Connand 
USAF  Soourity  Service 


iioaloxa  Coo  tore 


0 

0 

131 

29 

0 

50 

0 

74 

193 

ia 

0 

400 

434 

I60 

.>90 


0 

120 

6 

1357 

m 


0 

0 

72 

0 

0 

0 

0 

e 

J 

20 

0 

G 

3 

14 

0 

11 

16 

0 

0 

0 

0 

74 

0 

0 


217 


Total 
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: dnni&g  factor 

A  useful  device  for  measuring  the  utilization  of  advanced  decree 
resources  is  tho  manning  factor.  It  is  the  ratio  of  total  resources 
available  to  tho  total  resources  that  are  properly  assigned.  A  Defense 
Study  of  Military  Compensation  (Kef  22 14)  concluded  that  the  services 
needed  a  manning  factor  of  3*0  in  order  to  man  the  positions  Identified 
as  requiring  advanced  degrees.  The  Navy  determined  that  a  manning 
factor  of  2.0  or  2,5  was  essential  (Kef  23 t 51-53 )•  The  Air  Force 
manning  factors  as  of  30  June  1969  were  3*3  for  master’s  degrees  and 
2. 5  for  doctorates.  If  the  grade  constraint  is  removed,  tho  manning 
factors  decrease  to  2.7  for  master's  degrees  and  1.8  for  doctor's 


degrees. 
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VI,  Proposed  Advanced  Education  Model 


The  proposed  advanced  education  system  has  essentially  the  same 
basic  structure  as  the  present  system.  It  does  not  contain  proposals 
which  are  beyond  the  capability  of  the  system  to  institute. 

Establishment  of  Needs 

Career  area  panels  are  the  key  elements  in  the  advanced  degree 
requirements  process.  The  effectiveness  of  the  panels  could  be  enhanced 
by  effecting  certain  changes  in  the  appointment  procedures  and  in  the 
frequency  of  the  meetings. 

Notification  of  appointment  to  a  panel  should  be  at  least  three 
months  prior  to  the  initial  panel  meeting.  This  would  allow  time  to 
research  and  study  those  aspects  of  the  international,  national,  and 
defense  environment  which  affect  graduate  education  requirements.  In 
the  fast  changing  world  of  today,  the  time  lag  between  career  area 
panels  is  too  long  under  the  present  policy  of  convening  panels  every 
two  years.  Panels  for  each  career  area  should  meet  on  an  annual  basis. 

In  order  to  take  advantage  of  the  experience  gained  during  the  panel 
meetings,  appointments  to  the  board  would  be  for  two  years.  Composition 
of  the .initial  panel  would  be  divided  between  two  year  and  one  yoar 
appointments. 

xhe  position  evaluations  will  continue  to  be  the  primary  instru¬ 
ments  in  determining  the  advanced  degree  requirements.  Current  require¬ 
ments  should  extend  beyond  these  evaluations  to  include  a  sufficient 
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base  In  each  preceding  grade  level  to  meet  the  validated  requirements 
in  the  higher  grades.  Requirements  must  also  reflect  sufficient  numbers 
of  master’s  degrees  in  each  area  of  study  to  support  the  programs  for 
supplying  doctorates.  Career  area  panels  are  introducing  another  source 
of  error  into  the  forecast  by  attempting  to  estimate  the  officer 
strength  in  five  years  as  well  as  the  advanced  degree  needs;  therefore, 
the  forecast  of  future  requirements  should  be  reported  in  terms  of 
percentages  rather  than  numbers. 

Jevelounent  of  Programs 

The  development  of  future  procurement  programs  la  dependent  upon; 

1.  Future  position  requirements. 

2.  An  estimate  of  future  resources. 

Future  position  requirements  as  previously  discussed  ere  furnished  by 
the  Air  Force  Educational  Requirements  3oard.  The  future  advanced 
degree  resources  must  be  computed  from  the  boat  available  information. 

The  following  iterative  procedure,  which  incorporates  all  sources 
of  advanced  degrees,  is  a  possible  method  of  computing  future  resources. 
To  obtain  a  workable  unit,  total  resources  will  be  subdivided  by  area 
of  study  and  by  rank.  Lieutenant  and  captain  resources  will  be  con¬ 
sidered  jointly  due  to  the  relatively  short  tins  an  officer  has  the 
rank  of  lieutenant  and  due  to  the  substitutive  nature  of  these  ranks. 
The  number  of  advanced  degrees  in  a  unit  at  the  end  of  a  fiscal  year 
depends  upon  the  following! 

1.  The  beginning  resources. 

2.  Cains  from  a  lower  rank. 

3.  from  all  sources  of  advanced  degrees. 
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'.'•,  Losses  to  a  higher  rank. 

5.  Losses  due  to  attrition. 

Lot  B  denote  the  beginning  inventory  of  advanced  degrees  in  the 
unit  and  indicate  the  expected  output  from  source  i  such  as  the 
followings 

1,  a^  »  Officer  Training  School. 

2,  &2  •*  Education  Services, 

3,  *=■  Educational  Delay, 

4,  a  Air  Force  Institute  of  Technology. 

5,  «  Advanced  degree  holders  gained  from  previous  unit. 

Let  g^  indicate  the  percentage  of  source  a^  expected  as  input  into  the 
unit  during  the  year.  If  is  the  expected  loss  to  attrition  and  Lg 
is  the  expected  loss  to  the  next  highest  grade,  then  the  end-of-the- 
year  position  E  is  simply  the  linear  relation 

E  -  3  +  g1a1  +  g2a2  +  g^  +  -  Li  ~  Lz 

The  Lg  of  unit  one  becomes  of  unit  two,  and  successive  iterations 
will  give  additional  year-end  estimates  of  resources  in  the  area  of 
study  by  grade. 

Determination  of  advanced  degree  requirements  becomes  a  natter  of 
comparing  future  needs  and  future  resources.  At  this  point  in  the 
planning  process,  the  manning  factor  becomes  important  since  true  re¬ 
quirements  are  the  product  of  the  manning  factor  and  the  difference 
between  needs  and  resources.  This  iterativo  procedure  does  not  elimi¬ 
nate  the  necessity  of  further  refinement  of  requirements  by  major 
academic  field;  however,  it  does  help  to  accomplish  the  following! 

1.  The  effects  of  varying  the  inputs  from  the  different  sources 
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can  be  tasted. 

2.  It  incorporates  all  sources  of  advanced  degrees  into  future 

planning. 

3.  In  areas  where  resources  are  greater  than  requirements ,  the 
effect  of  reducing  or  eliminating  more  costly  sources  can  he  tested. 

4.  It  brings  attention  to  the  maiming  factor  which  is  the  ulti¬ 
mate  measurement  of  system  effectiveness. 

5.  It  provides  an  aid  in  the  selection  of  Air  Force  Institute  of 
Technology  entrants. 

5,  It  nay  point  out  the  need  for  increased  advanced  degree  re¬ 
quirements  in  certain  grades  in  order  to  provide  a  base  from  which  to 
meet  the  needs  of  a  higher  grads. 

Cost  Effectiveness 

C-raduate  education  is  not  amenable  to  normal  cost  effectiveness 
practices.  One  master's  degree  may  cost  less  than  another;  yet  the 
more  expensive  degree  may  be  more  cost  effective  if  it  has  more  value. 
As  an  example,  consider  the  aerospace  operations  management  master's 
degree  earned  by  many  Air  Force  officers  through  the  Education  Services 
program.  In  fiscal  year  1969,  at  least  5**  of  these  degrees  were  added 
to  the  inventory.  This  degree  does  not  meet  the  necessary  requirements 
to  permit  the  holder  to  become  eligible  for  an  Air  Force  Institute  of 
Technology  doctoral  program.  The  value  of  this  dogroo  is,  ««horoiore, 
diminished  since  it  fails  to  contribute  to  the  establishment  of  a  base 
for  the  doctoral  program. 

The  differences  in  degrees  can  be  attributed  to  the  decentralised 
nature  of  the  '.ration's  college  system  and  the  freedom  enjoyed  by  the 


73 


G3A/s;:/70-i9 


institutions.  As  pointed  out  by  Paul  i/oodring, 

-  t 

Anyone  with  the  necessary  funds — an  individual,  a 
private  croup,  a  religious  body,  or  a  unit  of  governmo nt — 
has  been  able  to  establish  a  college  or,  if  it  preferred, 
a  "university”.  Each  institution  has  been  free  to  estab¬ 
lish  its  own  entrance  standards,  decide  for  itself  what 
hind  of  a  faculty  it  wished  to  recruit,  make  its  own  cur¬ 
riculum,  and  invent  its  own  degrees  (r.ef  71»3-4). 

This  thesis  does  not  purport  to  be  a  cost  effectiveness  sv  uiy , 

however,  it  is  essential  to  know  the  relative  costs  of  the  different 

sources.  The  least  expensive  source  of  advanced  degrees  is  the  Officer 

Training  School  program.  All  costs  associated  with  this  program  are 

the  sane  for  a  baccalaureate  trainee  as  for  the  advanced  degree  holder. 

Costs  of  advanced  degrees  earned  through  the  Education  Services 

program  can  vary  considerably.  They  range  from  degrees  earned  during 

off-duty  time  with  funds  furnished  by  the  Veterans  Adrd.nisx.rati on  xc 

the  more  expensive  full-tine  Bootstrap  program.  The  Educational  ^clay 

program  costs  as  shown  in  Table  XII  are  dependent  upon  the  length  of 

the  delay.  Although  the  costs  are  shown  for  the  first  four  years  of 

active  duty,  the  educational  delay  officer  will  continue  to  receive  a 

higher  monthly  income  than  the  nondelay  officer  but  at  &  lower  amount. 

There  is  a  possible  overlap  between  the  costs  of  the  degrees  gained 

from  the  Education  Services  program  and  the  Educational  Belay  program 

due  to  the  Bootstrap  program.  The  bulk  of  the  advanced  degrees 

by  the  system  from  the  Education  Services  program  is  from  off-duty 

study; -therefore,  this  sourco  is  adjudged  to  bo  more  cost  effective 

than  the  Educational  Delay  program. 

Air  Force  Institute  «f  Technology  programs  vary  in  cost  depending 

upon  the  annual  salary  of  the  student  and  whether  enrolled  in  the 

resident  schools  or  in  a  civilian  institution.  The  Air  Force  Institute 
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of  Technology  Comptroller  (Ref  45)  was  unable  to  furnish  a  cost  analysis 
of  each  program.  Even  though  a  cost  ratio  between  the  sources  Is 
indeterminable,  an  ordinal  ranking  of  sources  from  lowest  to  highest 
cost  such  as  the  following  is  possible: 

1.  Officers  Training  School. 

2.  Education  Services. 

3.  Educational  Delay. 

4.  Air  Force  Institute  of  Technology. 


VII.  Summary  and  Conclusions 
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Thi3  research  effort  is  directed  at  the  problem  of  establishing 
a  framework  from  which  decision-makers  in  the  advanced  education  system 
can  assess  the  effects  of  their  actions  or.  the  accomplishment  of  system 
objectives.  These  objectives  as  defined  by  this  report  axe; 

1.  To  identify  and  to  satisfy  specific  graduate  degree  require¬ 
ments, 

2.  To  provide  an  integral  part  of  an  officer's  career  development 

plan. 

The  framework  of  the  system  is  found  to  consist  of  requirements, 
sources,  resources,  and  utilization  as  its  key  elements.  The  text  sf 
this  thesis  allows  conclusions  to  be  drawn  concerning  certain  elements 
as  they  axe  viewed  in  relation  to  the  entire  system  and  to  the  system 
objectives. 

Academic  Codes 

The  necessity  for  having  a  method  of  stating  the  educational 
requirements  of  a  position  and  the  academic  qualifications  of  an  indi¬ 
vidual  in  a  concise,  accurate,  and  unique  form  exists.  All  evidence 
examined  in  thin  report  indlc.itod  the  prouont  academic  cod  In,:  my  stem 
is  a  it  nor  inadequate  or  improperly  used. 

The  academic  codes  of  39  officers  from  the  first  two  classes  of 
the  Air  Force  Institute  of  Technology  Graduate  Systems  Analysis  program 
were  reviewed.  Fourteen  of  the  graduates  from  a  class  of  22  had 
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incorrect  academic  codes  reflected  or.  their  Uniform  Officer  Rocozds. 

An  entire  class  of  17  officers  currently  enrolled  in  the  program  had 
incorrect  academic  codec  assigned  to  them*  The  proportion  of  incorrect 
academic  codes  contained  in  the  Unif-rm  Officer  Records  is  estimated  to 
be  in  the  interval  from  18.4  percent  to  35*4  percent. 

The  inadequacy  of  the  coding  system  as  a  means  of  uniquely  identi¬ 
fying  an  individual's  academic  qualifications  is  shown  by  the  following i 

1.  Operations  research  can  he  coded  six  possible  ways  involving 
five  areas  of  study. 

2.  Data  processing  can  be  coded  13  possible  ways  involving  four 
areas  of  study. 

Integration  of  Sources 

In  order  to  satisfy  specific  Air  Force  advanced  degree  require¬ 
ments,  the  Air  Force  advanced  education  system  will  require  the  inte¬ 
gration  of  all  sources  of  advanced  degrees  into  the  Air  Force  educa¬ 
tional  requirements  plans,  to  include  a  directed  duty  assignment  and 
the  awarding  of  an  appropriate  Air  Force  Specialty  Code.  The  Air  Force 
Institute  of  Technology  Resident  School  and  Civilian  Institutions 
Division  cannot  satisfy  the  Air  Force  requirements  for  advanced  degrees 
if  the  production  of  graduate  degrees  in  fiscal  year  1969  by  these 
sources  is  assumed  to  represent  an  upper  bound  for  production  in  future 
years. 

The  total  Inventory  of  advanced  degrees  would  have  declined  in 
fiscal  year  1969  by  183  degrees  without  the  other  sources  of  degrees. 
Doctorates  from  other  sources  prevented  that  portion  of  the  Inventory 
from  decreasing  by  68  degrees.  The  importance  of  the  Educational  Delay, 
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Education  Services,  and  the  Officer  Training  School  as  sources  for 
advanced  degrees  can  he  seen  by  comparing  the  beginning  and  ending 
inventories  in  Tables  XVIII  through  XXI  and  noting  the  effects  of  their 
inputs  on  each  area  of  study. 

Integration  of  the  Educational  Delay  and  Officer  Training  School 
resources  into  the  requirements  program  would  furnish  the  bulk  of  the 
required  advanced  degrees  for  lieutenant  positions.  Currently  there 
are  excessive  numbers  of  master's  degrees  in  the  inventory  at  the  lieu¬ 
tenant  level,  while  shortages  exist  in  the  highor  rallies.  A3  an  example, 
consider  the  management  area  of  study  where  there  is  a  requirement  for 
73  lieutenants  with  master's  degrees.  In  fiscal  year  1969,  the  Air 
Force  gained  120  lieutenants  from  educational  delays  with  degrees  from 
this  area  of  study. 

Officers  who  obtain  advanced  degrees  through  the  Kinuteman  Educa¬ 
tion  program  and  Education  Services  are  normally  in  the  grade  of  cap¬ 
tain  or  higher.  Integration  of  these  degrees  into  the  education 
requirements  system  is  an  economical  method  of  satisfying  requirements 
since  there  is  considerable  cost  involved  in  sending  these  officers 
through  a  full-time  education  program. 

The  three  to  four  year  production  cycle  of  the  liinutenan  Education 
program  allows  ample  time  to  program  graduates  against  specific  require¬ 
ments,  Integration  of  the  Education  Services  program  into  the  advanced 
education  cystom  would  add  a  source  which  produces  approximately  one- 
half  as  many  advanced  degrees  as  the  Air  Force  Institute  of  Technology. 
There  are  inherent  difficulties  involved  in  the  total  integration  of 
Education  Services  production  of  degrees  into  the  advanced  education 
requirements  system,  but  the  contribution  to  the  system  can  be  consid- 
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orally  improved  by  the  following 

1.  Iducation  Services  offices  should  be  aware  of  specific  Air 
Force  advanced  degroo  requirements  and  priority  of  funds  given  to 
officers  seeUng  advanced  degrees  needed  by  the  Air  Force. 

2.  Civilian  institutions  that  conduct  graduate  degree  program  on 
.Ur  Force  installations  should  be  required  to  up-grade  or  revise  thoir 
pro-gra ns  to  provide  useable  advanced  degrees. 

3.  Officer  Program  at  Hq.  USA?  should  be  inforaed  by  education 
Services  of  officers  enrolled  in  graduate  programs  by  type  of  course, 
rank.  Air  Force  Specialty  Code,  and  expected  completion  date. 

4.  Students  at  the  Professional  Military  Schools  who  elect  to 
ear:',  a  raster's  degree  while  attending  the  schools  should  only  be 
offered  a  course  in  the  business  administration/ management  area  of 
study.  Of  41  master's  degrees  earned  by  students  at  the  Air  'far  College 
in  fiscal  year  1959,  31  were  in  the  political  science  academic  field 
ana  ton  master's  degress  in  business  administration.  Yet  there  is  a 
shortage  of  colonels  and  lieutenant  colonels  with  master's  degrees  in 
business  administration  and  excessive  numbers  of  officers  at  that  rani: 
with  .taster's  degrees  in  the  social  sciences. 

.-.eter."  Lon 

:he  Air  Force  advanced  education  system  can  affect  the  retention 
rate  of  of floors  with  advanced  degrees.  Forces  which  cause  an  officer 
to  leave  the  Air  Force  at  the  end  of  obligated  service  are  largely 
beyond  the  direct  control  of  the  system i  however,  the  retention  rate 
car.  be  affected  by  the  systen  through  the  process  of  student  sc local on 
far  advanced  -agree  programs.  The  years  of  service  at  graduation  have 
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a  considerable  effect  on  retention.  As  soen  in  Table  XIV,  the  reten¬ 
tion  rate  is  greater  for  the  7-3  year  group  and  extremely  low  for  the 
0-2  year  sroup.  In  Fig.  4  the  loss  rates  for  advanced  degrees  show 
t.—t  retention  of  officers  with  advanced  degrees  is  higher  than  officers 
with  baccalaureate  degrees  after  14  years  of  service. 

Officers  from  the  Educational  to lay  program  have  a  higher  reten¬ 
tion  rate  than  Air  Force  Institute  of  Technology  graduates  in  the  0-2 
year  group.  The  higher  salary  received  by  the  Educational  Delay  offi¬ 
cers  is  believed  to  offer  a  possible  explanation  for  this  higher  reten¬ 
tion  rate. 

The  career  guide  prepared  by  the  Air  Force  Systems  Command,  which 
has  the  greatest  requirement  for  advanced  degrees,  offers  a  possible 
explanation  for  the  low  retention  rate  of  officers  who  ontcr  the  Air 
.-ores  with  an  advanced  degree  or  who  earn  one  by  their  fourth  year  of 
service.  These  officers  oust  make  the  decision  to  re sain  in  tho  Air 
Force  either  at  tho  end  of  the  developmental  phase  or  in  the  af 

the  performance  phase.  The  disparity  of  salary  between  the  officer 
and  his  civilian  contemporary  is  greatest  this  period. 

Utilization 

The  number  of  validated  advanced  degree  positions  with  academically 

qualified  incumbents  is  unknown.  From  available  information,  it  was 

determined  that  43  percent  of  the  required  advanced  degree  positions 
« 

wora  filled.  The  use  of  this  percentage  as  an  estimate  of  satisfied 
requirements  is  questionable.  It  is  affected  by  the  following: 

1.  The  academic  coding  system  with  its  ambiguities  may  have 
caused  a  considerable  number  of  errors  in  the  identification  of 
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resources.  Thus,  an  unfilled  requirement  may,  in  fact,  have  an  academ¬ 
ically  qualified  incumbent.  The  opposite  situation  may  also  exist. 

2.  The  data  roflectod  the  possession  of  the  resource  by  the 
command.  It  does  not  indicate  the  assignment  of  the  resources  to  the 
position  that  requires  tho  advanced  degree. 

3.  This  estimate  of  satisfied  requirements  is  computed  without 
regard  for  grade  requirements.  In  some  cases,  the  difference  between 
assigned  and  required  grades  tended  to  indicate  an  unsatisfied  require¬ 
ment. 

The  manning  factor  is  a  useful  device  for  measuring  the  ability 
of  tho  system  to  properly  utilize  its  resources.  The  optimal  manning 
factor  is  1,0)  but  due  to  higher  priority  commitments,  change  of 
stations,  service  schools,  and  other  factors,  a  manning  factor  of 
perhaps  1,5  or  1,75  is  more  realistic. 

Areas  for  Future  Research 

An  academic  coding  system  is  required  which  will  meet  the  needs  of 
the  Air  Force  advanced  education  system.  Research  is  required  to  form¬ 
ulate  a  coding  system  which  will  facilitate  the  matching  of  requirement 
to  resource.  Such  a  system  must  accurately  portray  the  formal  education 
possessed  by  an  officer  to  include  the  increasing  numbers  of  officers 
who  have  attained  lateral  advanced  degrees, 

A  cost  effectiveness  study  is  needed  to  determine  the  optimal 
selection  process  for  students  to  attend  Air  Force  sponsored  education 
programs.  Such  a  study  must  consider  the  objectives  of  the  Air  Force 
advanced  education  system  in  ■  determining  the  optimal  selection  policy. 

Research  into  tho  determination  of  Air  Force  advanced  degree 
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£  requirements  is  needed.  The  present  system  which  rolios  heavily  on  the 

position  evaluations  must  bo  expanded  to  include  sufficient  requirements 
in  each  academic  field,  career  area,  and  grade  level  to  support  succeed¬ 
ing  requirements,  stated  requirements  must  reflect  a  realistic  manning 
factor. 
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Appendix  A 
Table  XXVI 

Earned  Degrees}  United  States 
1957-58  to  1977-78 


Year 

Bachelor 

Kaster 

Doctor 

1957-53 

363,502 

65,586 

8,942 

1958-59 

382,904 

69,559 

9,360 

1959-60 

392,440 

74,435 

9,829 

1960-61 

398,710 

78,228 

10,575 

1961-62 

417,846 

84,855 

11,622 

1962-63 

447,622 

91,366 

12,822 

1963-64 

498,654 

101,050 

14,490 

1964-65 

535,031 

112,124 

16,467 

1965-66 

551,040 

140,555 

18,237 

1966-67 

584,000 

147,300 

19,800 

1967-68 

685,000 

146,800 

22,200 

Projected 


1968-69 

749,000 

160,000 

25,100 

1969r-70 

746,000 

190,400 

26,500 

1970-71 

760,000 

211,000 

27,000 

1971-72 

785,000 

212,000 

29,200 

1972-73 

821,000 

217,700 

34,900 

1973-74 

360,000 

226,900 

33,900 

1974-75 

898,000 

239,500 

39,300 

1975-76 

931,000 

253,200 

40,600 

1976-77 

955,000 

263,700 

42,000 

1977-78 

980,000 

273,700 

43,900 

(Proa  3ef  66131) 
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Appendix  B 
Table  XXVII 

Schedule  for  Reviewing  and 
Reporting  Positions 


Even  Fiscal  Years 


1st  Quarter 


Comptroller 


2nd  Quarter 


3rd  Quarter 


4th  Quarter 


Electronics  and  Maintenance 
Engineering}  Materiel 

Scientific  and  Development 
Engineering}  Systems  Program 
Management 

Personnel  Resources  Management 


1st  Quarter 
2nd  Quarter 

3rd  Quarter 
4th  Quarter 


Odd  Fiscal  Years 

Civil  Engineering 

Weather  Utilization  Field} 
Audio-Visual 

Operations;  Security 

Information}  Intelligence 


(From  Ref  15»2) 


91 


GSA/SM/70-19 


Appendix  C 

Criteria  for  Establishment  of 
Advanced  Educational  Degree  Require ments 


Positions  which  are  required  by  law,  DOD  policy,  or  AFM  36-I 
to  be  filled  by  individuals  possessing  graduate  level  education  in 
a  relevant  field  of  study. 


Positions  in  which  the  primary  duties  of  Incumbents  cannot  be 
satisfactorily  performed  except  by  individuals  possessing  qualifi¬ 
cations  that  are  normally  acquired  only  through  graduate  level  edu¬ 
cation  in  a  definite  field  of  study.  These  positions  are  these 
where  a  direct  relationship  exists  between  the  primary  duty  to  be 
performed,  the  relevant  educational  field,  the  individual's  accupa- 
tional  specialty  or  subspecialty  and  the  organizational  function  to 
be  performed.  Examples  are  positions  which  require  assignment  of 
qualified  physical,  biological  or  social  scientists,  engineers, 
designers,  analysts,  teachers  and  statisticians. 


Positions  which  require  the  incumbents  to  exert  direct  techni¬ 
cal  supervision  over  military  and/or  civilian  personnel  who  are 
required  to  possess  graduate  level  education.  This  technical  suoer- 
vision  requires  knowledge  that  is  normally  acquired  only  through 
graduate  level  education.  These  positions  are  exclusively  suner- 
visory  in  nature.  There  must  be  a  general  relationship  between  tno 
positions,  the  educational  field,  and  type  of  organization.  There 
positions  will  tend  to  be  in  the  field  grades  but  some  nay  oe  ir. 
lower  grades.  Generally,  level  and  type  of  organization  supervised 
will  be  of  more  significance  than  the  grade  authorized  to  tne  nosi- 
-ion.  examples  are  chiefs  of  laboratories,  detachments,  sections, 
branches,  division,  and  similar  organizations  of  a  technical,  ana¬ 
lytical,  developmental  or  research  nature. 


4. 


Positions  in  which  the  direction,  control  or  evaluation  of 
large,  complex,  or  critical  activities  are  Involved  and  that  must 
be  filled  with  individuals  possessing  comprehension,  analysis  and 
evaluation  abilities  normally  acquired  only  through  graduate  level 
education.  Positions  include  thor.e  which  Ah'  experience  har.  Indi- 
cated  the  need  to  establish  related  graduato  educational  programs 

?fi£lt-?a^erson  AFB»  0hl°*  Examples  include  positions  such  as 
specialized  directors,  key  managers,  or  specialized  commanders. 

,  j,  Positions  which,  for  optimum  effectiveness,  must  oe  filled  by 
™?+ldU^a  knowledge  of  a  specific  field  of  study  to 

Plannlnf»  coordination,  and  command  advisory 
ctions.  This  knowledge  would  normally  be  acquired  only  through 
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graduate  lovol  education.  Such  knowledge  would  include  the  capaoil- 
ity  to  comprehend  theories,  principles,  terminology,  process,  and 
techniques  which  are  necessary  for  effective  appraisal  and  evalua¬ 
tion  of  complex  programs, 

6,  Positions  which  are  located  in  a  joint  or  unified  or  unil ied 

command  organization  or  a  government  agency  outside  the  DOD.  These 
positions  are  in  a  unit  which  may  be  supervised,  regularly  or  on  a 
rotational  basis  by  an  officer  of  a  military  service  or  government 
agency  other  than  the  Air  Force, 

(From  Ref  8 i 22- 142.1) 
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Appendix  D 

Proportion  of  Incorrect  Academic 
Codes  In  the  Uniform  Officer  Records 

For  a  large  sample  of  size  n,  the  binomial  distribution  can  be 
approximated  by  a  normal  distribution. 

A  random  sample  of  100  academic  codes  contained  In  the  Uniform 
Officer  Records  indicated  2 6  codes  were  incorrect. 

To  obtain  a  0.95  confidence  interval  for  the  actual  proportion  of 
Incorrect  academic  codes  in  the  population  of  line  officers  who  possess 
master's  degrees  requires  the  following  computation. 

Let  Z  «■  1.96  (Standard  normal  deviate) 
n  ■  100  (Sample  size) 
x  -  26  (Number  of  incorrect  codes) 

The  upper  and  lower  limits  of  the  actual  proportion  of  Incorrect 
codes  are  given  by 


n  +  S2 


26  ♦  *U.96)2  ± 


103  +  (1.96/ 


94 


GtiA/Sf/70-19 


27.9208  +  1.96  ^  19.24  +  .9604 
103.8416 

27.9203  +  3.3092 


103.8416 

This  results  in  a  confidence  interval  of  .184  to  *354. 


( 


L 
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Appendix  2 
Table  XXVIII 

Classification  of  Academic  Qualifications 
by  the  American  Council  on  Education 

Humanities 

Art 

English 

Linguistics 

Modern  Foreign  Languages 
Music 

Philosophy 

Religion 

Speech  and  Drama 
Education 

Elementary  Education 
Educational  Administration 

Social  Sciences 
Accounting 
Anthropology 
Business  and  Commerce 

Economics 

Geography 

History 

Political  Science 

Public  Administration 
Sociology 
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Table  XXVIII— Continued 
Biological  Sciences 

Agriculture 

Bacteriology 

Biochemistry 

Biology,  General 

5otany 

Forestry 

Psychology 

Zoology 

Physical  Sciences 
Chemistry' 

Geology  and  Earth  Sciences 
.'lathe  mat  ice. 

Oceanography 

Physics 

Engineering 

Aeronautical 

Chemical 

Civil 

Electrical 

Industrial 

Mechanical 

Miscellaneous 

(From  Ref  20 i 9186-918?) 
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Appendix  p 
Table  XXIX 

Glassification  of  Academic 
Qualifications  by  the  U«  S,  Department  of 
Health.  Education,  and  Welfare 

Natural  Sciences  and  Related  Professions 
Mathematics  and  Statistics 
Engineering 
Physical  Sciences 
Biological  Sciences 
Agriculture  and  Forestry 
Health  Professions 
Science,  General  Program 

Social  Science.  Humanities,  and  Belated  Professions 

Fine  Arts 

Philosophy  and  Religion 
English  and  Journalism 
Foreign  Languages 
Psychology 
Social  Sciences 
Education 
Library  Science 
Social  Work 
Other 

(From  Ref  66*36-40) 
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Appendix  G 


Estimato  of  Business 


Adjrinlstratlon/i'lanagenont  i-laster's 
Degrees  From  Education  Services  in  FY  1969 


The  computation  of  a  confidence  interval  for  the  number  of  busi¬ 
ness  administration/ management  master's  degrees  from  the  Education 
Services  program  in  FY  1969  is  as  follows i 

Sampling  fraction  (f)  is  41  percent. 

Population  size  (N)  is  644. 

Sample  size  (n)  is  262. 

Sample  percentage  of  business  administration/managenent  degrees 
(p)  is  61  percent. 

Standard  normal  deviate  (2)  for  a  95  percent  interval  is  1.96. 

Estimated  standard  error  of  the  sample  percentage  is  s. 

Since  the  population  percentage  of  business  administration/ 
management  master's  degrees  is  unknown)  p  will  be  used  to  estimate  this 
value. 

The  confidence  interval  »  p  t  Zs 


whore 


-  V 1  - f  yf  p(100  -  p) 


-  %l  1  -  .4l\r(6l)(39)  «  2.31 

M  132 
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The  confidence  Units  are 

61  t  (1.96)(2,3l)  -  61  +  4,53 

Therefore,  the  confidence  interval  is  56.47  percent  to  65.53  percent 
at  the  0*95  confidence  level. 


* 
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Appendix  H 
Table  XXX 


Lo38  Ratos  for  Fiscal  Year  1965 
All  Air  Force  Officers 


Years  of 

Active  Service 

Nondegroe 

Bachelor's 

Degree 

Advanced 

Dogreo 

0 

.065 

.007 

.007 

1 

.190 

.013 

.064 

2 

.217 

.115 

.531 

3 

.076 

.143 

.269 

4 

.121 

.090 

.164 

5 

.102 

.092 

.093 

6 

.059 

,064 

.059 

7 

.053 

.040 

.053 

3 

.071 

.033 

.069 

9 

.040 

.023 

.059 

10 

.044 

.009 

.025 

11 

.016 

.010 

.013 

12 

.017 

.005 

.016 

13 

.014 

.021 

.023 

14 

.013 

.007 

.007 

15 

.050 

.030 

.017 

16 

.027 

.037 

.022 

17 

.013 

.013 

.010 

15 

.007 

.007 

.005 

19 

.168 

.119 

.063 

20 

.374 

.260 

.160 

21 

.333 

.264 

.156 

22 

.219 

.144 

.113 

23 

.214 

.143 

.096 

24 

.106 

.069 

.045 

25 

.102 

.038 

.052 

26 

.130 

.151 

.099 

27 

.204 

.119 

.117 

23 

.132 

.149 

.12  5 

29+ 

.351 

.252 

.243 

(From  Hof  57*69) 
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Appendix  I 

Test  of  the  Difference  Between 

Detention  Dates 

The  retention  rate  for  Air  Force  Institute  of  Technology  graduates 
of  1955  and  1956  was  tested  against  the  retention  rate  of  graduates 
during  1959  through  1961  to  determine  if  the  difference  in  the  rates 
was  due  to  chance. 

Notation  used  in  the  computation  is  as  follows: 

Sample  size  of  1955-1956  graduates  (n^)  is  66l. 

Sample  size  of  1959-1961  graduates  (n2)  is  1361. 

Retention  rate  of  1955-1956  graduates  (R1)  is  83.6  percent. 

Retention  rate  of  1959-1961  graduates  (R2)  is  62.3  percent. 

Estimated  standard  error  of  the  difference  between  the  two  sample 
percentages  is  _  jg . 

The  standard  normal  deviate  is  Z. 

The  true  population  retention  rate  is  unknown j  therefore,  an 
estimate  (R^)  will  be  obtained  by  averaging  the  two  sample  percentages. 

R_  -  553  +  348  (100) 

P  661  +  1361 

-  1401  (100) 

2022 

-  69*2  percent 
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( 


R2 


Hp(lOO  -  apKnj.  +  ng) 

^r 


(69.2)(30.8)  661  +  1361 
(66l)(136l) 


(2131.36)  2022 

899621 


2.1837 


then  Z  -  R1  -  R2  -  83.6  -  62.3  -  9.73 
Sri  -  R2  2.1387 


The  hypothesis  that  the  difference  between  the  retention  rates 
is  due  to  chance  is  rejected. 


L 
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Appendix  J 
Table  XXXI 


Academic  Level  of  All  Air  Force  Officers 


Year 

Total  Force 

No  College 

College 

%  College 

Degree 

Graduate 

Graduate 

1W 

49,395 

37,209 

12,186 

24.7 

1949 

60,770 

44,228 

16,542 

27.2 

1950 

56,779  (a) 

40,633 

16,146 

28.4 

1951 

119,081  (a) 

70,653 

46,990  (b) 

39.5 

1952 

129,792  (a) 

74,171 

55.621 

42.8 

1953 

120,610  (a) 

69.323 

51,287 

42.5 

1954 

130,430  (a) 

71.731 

58,699 

45.0 

1955 

138,314 

72,744 

61,319  (c) 

44.3 

1956 

137,393 

69,375 

63.011  (d) 

45.0 

1957 

131,174 

70,354 

60,820 

46,4 

195S 

129,141 

66,583 

62,558 

45.4 

1959 

127,398 

65, 16? 

62,231 

48.8 

I960 

125.555 

63.785 

61,770 

49.? 

1961 

128,969 

62,011 

65,772  (e) 

51.0 

1962 

130,770 

62,684 

68,086 

52.1 

1963 

131,101 

56,532 

74.569 

56.9 

1464 

131.499 

50,823 

80,6?6 

61.8 

1965 

131.877 

43,835 

88,042 

66.8 

1966 

127,932 

39,479 

88,453 

69.1 

1967 

133,078  (f) 

33.620 

99,458 

74.7 

1968 

138,199 

30,255 

107,944 

78.1 

(*) 

General  officers 

not  Includes. 

(h)  Status  of  1,43ft  officers  unknown. 
\.c)  Status  of  4,221  officers  unknown. 

(d)  Status  of  5, 007  officers  unknown. 

(e)  Status  of  1,206  officers  unknown. 

(f)  Warrant  officers  not  Included. 


Years  1948  through  1964  (From  kef  19) 
Years  1965  through  1968  (From  kef  49) 
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Appendix  K 

Forecast  of  a  Total  College  Educated 
Offlcor  Gorge 

The  forecast  is  based  on  only  those  years  where  Air  Forco  policy 
haa  boon  aimed  at  an  all-degree  of  floor  force* 

The  following  notation  is  used  in  the  computation  i 

is  the  total  number  of  line  officers  with  a  college  degree  in 

year  i* 

P^  is  the  total  population  of  line  officers  in  year  i* 

is  the  percentage  of  line  officers  with  a  college  degree  in 

year  i. 

One  unit  of  X  is  equal  to  one  year  with  the  origin  at  year  196,5. 
Computation  required  for  fitting  a  least  squares  straight  line  is 
as  followss 


.  68066 

Px  -  130770 

Yx  -  .52065 

d2  -  71*669 

?2  -  131101 

y2  -  .56955 

□3  -  81296 

P3  -  131499 

Y3  -  .61823 

-  88042 

P4  -  131877 

y4  -  .66761 

-  88453 

P5  -  127932 

Y5  -  .69141 

06  -  99901 

P6  -  134968 

Y6  -  .74018 

D?  m  107944 

P?  -  138199 

Y?  -  .78108 
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Year 

X 

Y 

XY 

X 

1962 

-3 

.52065 

-1.562 

9 

1963 

•"2 

.56955 

-1.139 

4 

1964 

-1 

.61823 

-  .613 

1 

1965 

0 

.66761 

0 

0 

3966 

1 

.69141 

.691 

1 

1967 

2 

.74019 

1.430 

4 

1968 

2 

.78108 

2.343 

9 

0 

4.589 

1.195 

23 

a  -  £y  -  4,569  -  .656 
n  7 

b  -£xy  -  1,195  -  .043 
5?  28 

Y  -  ,656  +  .043X 

Thus,  1973  is  the  year  whan  ths  total  of  floor  force  will  be  college 
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Appendix  L 

\  five  Yoar  Forocaat  of 

«M»  aMM  BMMBM  MHMMWawM 

Master *o  Dogroos 

Computation  necessary  for  fitting  a  straight  lino  to  ths  yearly 
Inventory  of  line  officers  who  have  obtained  master's  degrees  is  as 
follows I 


Year 

X 

Y 

XY 

X2 

1964 

-2.5 

9742 

-24355.0 

6.25 

1965 

-1.5 

9852 

-14778.0 

2.25 

1966 

-  .5 

10891 

-  5445.5 

.25 

1967 

.5 

11776 

5888.0 

.25 

1968 

1.5 

12675 

19012.0 

2.25 

1969 

2.5 

13727 

34317.5 

6.25 

Total 

0,0 

68663 

14639.5 

17.50 

The  actual  observations  are  as  of  1  July  of  each  year  which  re¬ 
sults  in  the  third  and  fourth  years  being  0*5  years  away  from  the 
origin. 

The  llrjs  Y  ■  a  +  bX  is  derived  as  followsi 

a  -£y  -  68663  -  11443 

b  -]£XY  -  14639*5  -  836.543 
EX2  17.5 
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then  Y  -  11443  +  836. 54X 

where  1  January  1967  equals  zero  and  a  unit  of  X  is  equal  to  one  year. 

The  forecast  of  line  officers  with  master*s  degrees  for  1  July 
1974  is  detemined  to  he  17,71 7, 
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Appendix  M 

A  Conperieon  of  Manning  Percentages 
rt  1966  tnd  Ft  1969 


l 
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Carlton  Hugone  Thomo 

graduated  froa  high  school  in  Wilson,  ,'orth  Carolina, 

In  1952  and  enrolled  in  I*es-ttc3ae  Junior  College  fron  which  ho  received 
the  degree  of  Associate  of  Arts  In  195**.  In  October  1954,  he  entered 
the  united  States  Air  Force.  He  has  attended  Centenary  College,  the 
University  of  Wyoming,  and  is  a  graduate  of  the  University  of  the 
Philippines  where  he  received  the  degree  of  Bachelor  of  Arts.  His 
recent  Air  Force  duty  was  as  a  Mlnuteaan  missile  launch  control  officer. 
He  entered  the  Air  Force  Institute  of  Technology  Graduate  Systeas 
Analysis  Program  in  September,  1968. 
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V  The  report  cystonatizoa  traduato  education  in  the  United  States  Air  Forco  and 
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depress,  and  the  utilization  of  advanced  degrees.  The  report  contains  the  annual 
production  of  advanced  degrees  by  sources  with  enphsels  on  gains  and  losses  during 
fiscal  year  1/69.  The  fac.ore  which  affect  the  retention  of  officers  with  advanced 
degrees  are  exanlned.  A  proposed  advanced  education  aodel  is  presented  which  will 
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